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This thesis examines the preferred choice in competing systems.  It draws upon two 
theories -- which have been applied widely to predict intention in many studies -- to 
examine competing applications.  These theories are the theory of planned behavior and 
the expectation disconfirmation theory.  Further, this thesis attempts to reconcile and 
integrate these two theories to explain user preference of two instant messaging 
applications.  Subsequently, based on these theories, we build an integrative model to 
explain the intention to use the most preferred instant messaging software from cognitive, 
affective, social norm, and constraints elements.  In addition, we apply the proposed 
model in a comparative frame of reference model (relative model) in which relative 
attitude, relative subjective norm, relative perceived usefulness, relative disconfirmation, 
relative satisfaction, relative intention, and preferred application are examined.  The study 
is set in the context of two instant messaging technologies: MSN and Yahoo Messenger.  
Based on a survey from 300 instant messaging users, the result shows that the integrated 
relative model can explain a very high percentage of the variance in preferred choice.  
The model integration helps in building a bridge to predict preference using the 
constructs from two research streams. 
 
Key words: Competing Software, Theory of Planned Behavior, Expectation 
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1. Introduction 
Understanding factors influencing users to choose a particular software is crucial 
because by identifying these factors, we are able to facilitate or inhibit the usage of that 
software.  For instance, if we know that most individuals have strong attitude toward 
application B, but we want to encourage them to use application A, we can try to increase 
their positive attitude toward application A or try to reduce their positive attitude toward 
application B.   
This is the introduction chapter of the thesis.  In the first section of this chapter 
(Section 1.1), two different theories which are widely applied to explain behavioral 
intention and behavioral alternative are introduced.  This section also briefly explores and 
reviews these two theories, and attempts to understand how each factor within the two 
different theories explains choice.  Subsequently, the next section described the 
motivations for writing this dissertation (Section 1.2).  This is followed by the limitations 
of existing research, and lastly the scope of this thesis. 
1.1. Dual Perspectives on Explaining Behavioral Intention and Choice 
Studies which examine choices are concerned with conditions in which people 
could choose to perform one of several alternative behaviors.  The most basic situation 
for two alternatives is where people could choose whether to perform a behavior (e.g. 
using a system) or not to perform a behavior (e.g. not using a system).  Other situation is 
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where people could choose to perform a behavior A (e.g. using system A) or to perform a 
behavior B (e.g. using system B).  In many different literatures, choice is usually 
explained by intention to choose (i.e. behavior intention) (Dabholkar 1994; Shepherd et al. 
1991; Laroche and Sadokierski 1994; Mathur 1998; Raats et al. 1995; Berg et al. 2000; 
LaBerbera and Mazursky 1983; McQuitty et al. 2000).   
In the consumer behavior and the information systems literature, two different 
theories have extensively examined behavioral intention and choice.  These two theories 
are the theory of reason action/planned behavior and the expectation disconfirmation 
theory.  In the theory of reasoned action (TRA) (Fishbein and Ajzen 1975; Ajzen 1988) 
or the theory of planned behavior (TPB) (Ajzen 1991), behavior intention is determined 
by attitude (i.e. positive or negative feeling) and subjective norm (social pressure) as well 
as perceived behavioral control (factors that facilitate or inhibit the performance of the 
behavior) (perceived behavioral control is only for the TPB).   
In the expectation disconfirmation theory (EDT), intention to perform a particular 
behavior is determined by satisfaction (i.e. the judgment which a product/service has 
performed as well as expected or better than expected).  Satisfaction in turn is predicted 
by perceived disconfirmation (i.e. subjective evaluation of differences between 
performance and evaluation) and expectation (i.e. subjective anticipation of the attributes 
of the product ) (Oliver 1980; Oliver 1993; Patterson et al. 1997; Swan and Trawick 1981, 
Bhattacherjee 2001; Bhattacherjee and Premkumar 2004; McKinney et al. 2002) . 
Each of the two theories has successfully measured intention to perform various 
behaviors accounting for at least thirty percent of explained variable in behavioral 
intention. For details, please see the meta-analysis and the summary of the expectation 
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disconfirmation theory by Szymanski and Henard (2001) and Halstead et al. (1994) 
respectively.  For meta-analysis for the TRA and the TPB, please see Sheppard et al. 
(1988), and Armitage and Conner (2001) respectively. 
Both theories have also investigated choices among alternative behaviors.  For 
instance, studies applying the TRA/TPB have looked at the choice among several 
different trading alternatives, cable television providers, election candidates, menu 
ordering options, and various food alternatives (Raats et al. 1995; Berg et al. 2000; 
Candel and Pennings 1999; Van den Putte et al 1996; Dabholkar 1994; Shepherd et al. 
1991; Laroche and Sadokierski 1994).   
Similarly, studies applying the expectation disconfirmation theory have examined 
the relationship between satisfaction and choice among several alternatives including 
sleeping apparels, grocery products, electronic goods, and purchasing from traditional or 
electronic commerce channel (Oliver and Linda 1981; LaBerbera and Mazursky 1983; 
Kasper 1988; Newman and Werbel 1973; McQuitty et al. 2000; Keaveney and 
Parthasarathy 2001; Devaraj et al. 2002).   
In summary, this thesis seeks to understand two different perspectives described 
above on explaining choice (e.g. choice prediction from satisfaction perspective, and 
attitude perspective).  It also explores the influences from these two perspectives on the 
study of software choice.  Specifically, it extracts and scrutinizes each factor from these 
perspectives and establishes formal links between them. 
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1.2. Motivation for This Study 
This thesis is motivated by the following factors.  First, though satisfaction in the 
EDT is necessary to explain intention in a single application, it is not sufficient to explain 
the preference between two or more software applications.  If we have the same degree of 
satisfaction with two products, we will choose the one which is more favorable (i.e. 
attitude).  Similarly, if we have same degree of affection (i.e. attitude) toward two 
products, we will choose the one which satisfied us more.  For that reason, though 
attitude in the TRA/TPB is necessary to explain choice in a single application, it is also 
not sufficient to explain intention in alternative behavior. 
Second, though the theory of reasoned action/ /planned behavior (TRA/TPB) and 
the expectation disconfirmation theory (EDT) have been developed more than two 
decades ago, they have never been fully integrated.  For instance, most of the early EDT 
studies have only incorporated one of the constructs from the TRA/TPB (i.e. attitude) 
(Oliver 1980; Oliver and Linda 1981; Oliver 1981; Bhattacherjee and Premkumar 2004).  
Other attitudinal constructs such as subjective norm, and perceived behavioral control 
have not yet been fully examined together with the EDT constructs.  Though more recent 
studies have added more constructs into the TRA/TPB or the EDT, they have looked at 
very different aspects to explain intention.  Further, none of them has looked at 
behavioral alternatives (e.g. Hsu et al. 2006; Thong et al. 2006). 
Additionally, the integrated model would offer more complete picture about the 
comparison process.  In the EDT, the comparison process depends mainly on satisfaction 
judgment, and this is the only predictor to intention to choose.  This comparison process 
mainly relies on cognitive process (i.e. judgment).  In the TRA/TPB, the comparison 
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process are based on a positive feeling (i.e. affective), subjective norm (i.e. social 
influence), and perceived behavioral control (i.e. constraints).  An integrated perspective, 
therefore, capture the cognitive, affective, social influence and constraints elements of 
comparison processes (For more details, please take a look at Advantages for the 
Integration in section 3.2.2). 
Fourth, for many years, user acceptance models such as the technology acceptance 
model (TAM), the theory of reasoned action (TRA) and the theory of planned behavior 
(TPB) have been widely used to predict a single application usage in which no 
alternatives is observed (Mathieson 1991; Taylor and Todd, 1995; Venkatesh et al. 2003).  
Researchers have long recognized that the accuracy of predicting behavior with the 
presence of alternatives is higher than without them (Woodside and Clokey 1974; Jaccard 
1981; Sheppard et al. 1988; Szajna 1994).  However, currently there is little research in 
user acceptance which examined the usage of a technology with the presence of its 
alternative, except for Szajna (1994) and Chan et al. (2004) in which the technology 
acceptance models (TAM) are applied for predicting the selection of different database 
technologies such as Alpha 4, dBase III, R:Base 3.1 (Szajna 1994), and for predicting the 
usage of different browsers (Chan et al. 2004). 
Furthermore, few studies in user acceptance consider the effects of rival products 
when they examine the acceptance of a specific product.  For instance, a study which 
examines the intention to use Internet Explorer may implicitly evoke the subjects to think 
about its rival, Netscape or Mozilla Firefox.  Subsequently, when answering the 
questionnaires regarding the intention to use Internet Explorer, these subjects may 
compare their evaluations with other alternatives.  Therefore, measuring user intention of 
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a specific product alone may yield an incomplete picture.  In fact, researchers in the field 
of psychology and marketing have widely recognized this issue (Sheppard et at. 1988; 
Davis and Warshaw 1991; Warshaw and Droge 1986).  However, in user acceptance 
literature, none of the studies has examined this issue.  Moreover, given that there are 
similar products for many different product ranges such as for operating system (e.g. 
Linux, MacOS, and Microsoft Windows), software package (e.g. Microsoft Office, IBM 
SmartSuite and StarOffice), and graphic software (Photoshop, and Corel Draw), 
additional research which examines more than one similar application is important.    
1.3. Limitation of Existing Studies 
As it is mentioned above, though information technology (IT) acceptance is one of 
the most mature research in information systems (IS) field, researchers in this field have 
largely ignored the influences of predicting very specific IT product acceptance.  In some 
of the studies, researchers have looked at the acceptance of  a very specific product such 
as Word, WordPerfect, Lotus 1-2-3 or Excel instead of word processor and spreadsheet 
(e.g. Adams et al. 1992; Bhattacherjee 1998; Chau 1996; Chau 2001; Gabriele et al. 2001; 
Marcolin et al. 2000; Venkatesh and Davis 1996; Webster and Martocchio 1992; Yi and 
Davis 2001; Yi and Im 2004).  When the subjects are asked for a very specific product 
such as Lotus 1-2-3, the subjects may compare their evaluations with other alternatives 
(e.g. Excel).  In fact, researchers in the field of psychology point out, measuring very 
specific behavior may trigger the subjects to think of other alternative behaviors 
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(Sheppard et at. 1988; Davis and Warshaw 1991; Warshaw and Droge 1986).  Therefore, 
these studies may yield conclusions that are incomplete 
Despite the broad interest for the study of choice by satisfaction researchers, to our 
knowledge they apply only within alternatives perspective using absolute value (i.e. each 
satisfaction construct for a product predicts each intention for a similar product), and 
none of the studies in this field compares between alternatives using relative value (i.e. 
compare relative satisfaction for two products and predict relative intention for the 
products).  For instance, though they measure expectation and disconfirmation for 
alternative behaviors, they do not compare expectation and disconfirmation of each 
behavior alternatives.  In other words, expectation and disconfirmation for each behavior 
directly affect satisfaction of respective behavior.  Though studies which apply the TRA 
to examine choice using relative value are abundant (e.g. Biehal and Chkravarti 1983; 
Jaccard 1981; Yang 2003; Candel and Pennings 1999; Dabholkar 1994; Mathur 1998), 
comparing alternatives using relative value in satisfaction research is not only novel, but 
it is also important since researchers point out the predictive utility of studies applying 
relative value is much higher than absolute value (Jaccard 1981; Yang 2003; Candel and 
Pennings 1999).  Further, a recent study in satisfaction research also calls for research 
which examines relative values.  Future research could use “other formats such as relative 
scaling as alternatives to the attribute-based format” (Olsen 2002, p. 247). 
In the field of satisfaction research, choice is predicted solely by satisfaction.  This 
prediction relies on the judgment whether the product has met or exceeded the 
expectations, it does not account for the affective and social influence elements such as 
whether one likes or dislikes the product, and whether someone important to us expect or 
 INTRODUCTION 
 
Julian Lin   PAGE 8 OF 197 
does not expect us to perform the behavior.  Adding the affective and social influence 
elements from the TRA may increase the prediction of choice.  Similarly, attitudinal 
research depends merely on the affective and social influence elements to explain choice, 
and ignore the elements from satisfaction research.  Proposing a model, which 
investigates the combined factors from attitudinal and satisfaction research to explain 
choice, therefore, may explain the choice better. 
Psychology researchers also show the importance of including constraints for the 
studies involving choice (e.g. Davis and Warshaw 1991; Warshaw and Droge 1986; 
Sheppard et al. 1988).  This is because most consumer behaviors involve choices under 
constraints such as when purchasing a car, an individual must choose the car within his 
budget (constraint) (Warshaw and Droge 1986, p. 37).  Most choice studies in both 
attitudinal and satisfaction research, except for Gummeson et al. (1997), Berg et al. 
(2000), examine only affective and/or social and/or satisfaction elements, and these 
studies assume that the customer choice is under full volitional control (Mathur 1998; 
Dabholkar 1994; Candel and Pennings 1999; Laroche et al. 1994; Laroche and 
Sadokierski 1994; Laroche et al. 1996; Laroche et al. 2003; Laroche et al. 2005a; Laroche 
et al. 2005b; Oliver and Linda 1981; LaBerbera and Mazursky 1983; Kasper 1988; 
Newman and Werbel 1973; McQuitty et al. 2000; Keaveney and Parthasarathy 2001; 
Devaraj et al. 2002).  Given the scarcity of choice studies which examines constraints and 
the importance of constraints in choice studies, additional research which includes the 
role of constraints in choice studies is valuable.   
Motivated by these factors, this thesis focuses on addressing two research questions 
listed as follows: 
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1. Does the integrated model derived from satisfaction and attitudinal research 
help explaining the software choice over and above separate models? 
2. Does the integrated model help understanding factors for competing 
software application? 
1.4. Scope of the Thesis 
Choice is defined as “an act of choosing between two or more possibilities” (Oxford 
University Press 2005).  This is similar to the definition provided by a choice researcher 
who defines choice as “situations in which an individual has to perform one of n 
alternatives behaviors” (Jaccard 1981, p. 287).  Further, this thesis examines a choice 
among competitive products (i.e. competitive comparison) instead of complementary 
products.  For instance, comparing two different colas such as Coca cola and Pepsi cola is 
considered as a competitive comparison while comparing food with beverages is 
considered as a complementary comparison.  Another example is that comparing different 
email clients such as Outlook Express and Eudora is considered as a competitive 
comparison while comparing a scheduler/organizer and an email client is considered as a 
complementary comparison.   
Though some studies in choice research examine choice which is inclusive, 
conducting inclusive choice research in IS field may be unrealistic due to limitation in 
resources or due to impracticability of conducting similar behaviors at the same time.  For 
instance, though it may be possible for the subjects to rate the attitudes and subjective 
norms of two restaurants exactly similar, they could only eat at one restaurant at one time.  
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For the same reason, when it is also possible to create an electronic website using 
different technologies such as ASP, ASP dot NET, J2EE, and others, only one would be 
created.  Therefore, this thesis focuses on a choice which is mutually exclusive and 
exhaustive, that is, choosing one behavioral alternative precludes the selection of the rest 
of alternatives.  
Most studies in the TRA/TPB and the EDT apply field studies research.  Since the 
proposed model of this thesis is also derived from the TRA/TPB and the EDT, this thesis 
also applies field studies research.  Further, since theories such as the TRA/TPB and the 
EDT focus on explaining individual behavior, the choice model proposed in this thesis 
delimits the level of analysis to individual.  In fact, individual is also the most common 
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2. Theoretical Background 
This chapter reviews all relevant literature used in this thesis.  The first section 
(Section 2.1) looks at the theory of reasoned action (TRA).  It describes all constructs 
involved in the theory, the predictive utility of the theory and its boundary.  The next 
section (Section 2.2) describes the theory of planned behavior (TPB) which is extended 
from the theory of reasoned action.  It explains the role of the perceived behavioral 
control in the theory.  Further, it sums up the attitudinal research (i.e. attitude construct in 
the TRA/TPB) which has viewed the construct as cognitive or affective, and reviews 
studies which have applied these two theories to examine choices.   
Section 2.3 looks at another widely used theory which predicts intention – the 
expectation disconfirmation theory (EDT).  First, it introduces the three main constructs 
in the theory.  It also sums up the satisfaction research which has viewed the construct (i.e. 
satisfaction) as cognitive or affective.  Further, as it is a two-stage theory (i.e. pre- and 
post-exposure) which logically splits its constructs into two stages, it explains the pre-
exposure (i.e. first stage) construct and the post-exposure constructs (i.e. second stage).  
Lastly, it reviews studies which have applied this theory to examine choices. 
Subsequently, Section 2.4 lists comparison processes proposed by different choice 
models (e.g. integrated model based on the TRA and the information processing theory, 
the theory of preferred technology and others).  Afterwards, it generalizes these different 
models into three comparison processes: separate, cross-effect and relative processes.  
Further, it explains why this study prefers relative comparison process to the others.   
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Section 2.5 further describes different comparison mechanism using relative value.  
At least three comparison mechanisms are recognized by research.  These are comparison 
by difference, comparison by ration, and dummy comparison.   
Section 2.6, then, shows that previous studies do not distinguish between choice 
intention and preferred choice.  Therefore, this section organizes these studies by showing 
that, in fact, researchers have used choice intention and preferred choice interchangeably 
and this section refines these constructs, and draws a clear line between them.   
The purpose of the next section (Section 2.7) is also to show that previous studies 
offered different interpretation on whether choice intention or preferred choice is the 
direct dependent variables in studies which involved both the TRA and EDT.  This 
section classified the studies into three types: direct effect on preferred choice choice 
intention as a proxy for preferred choice, and choice intention as an antecedent of 
preferred choice.  Lastly, this section explains why this study proposes to have a direct 
link from choice intention to preferred choice.   
Section 2.8 organizes various measurements of choice from different studies into 
two categories: exclusive and inclusive choice.  These two categories are further divided 
into exclusive choice intention, exclusive choice behavior, inclusive choice intention and 
inclusive choice behavior.   
The last section (Section 2.9) reviews the applications which are used in the study – 
instant messaging.  It describes how it works, and explains its features.  Further, it also 
shows different studies which have been conducted in this domain.    
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2.1. The Theory of Reasoned Action (TRA) 
This section reviews one of the most widely applied theories for examining 
intention – the theory of reasoned action (TRA) (Fishbein and Ajzen 1975; Ajzen 1988).  
The TRA has been used widely to predict intention and behavior (see Sheppard et al. 
1988 for the meta-analyses).   There are four constructs in TRA: attitude, subjective norm, 
intention and behavior.  TRA hypothesizes that behavior is influenced by one’s intention 
to perform the behavior.  Intention, on the other hand, is influenced by one’s attitude (i.e. 
a positive or negative evaluation about performing the behavior), and subjective norm (i.e. 
perceived social influence whether to perform or not to perform behavior) (see Figure 1).  
Attitude, itself, is the product of beliefs and evaluations of the consequences of 
performing the behavior.  Similarly, subjective norm is determined by the beliefs whether 
someone important to us expects or does not expect us to perform the behavior, and 
whether we want to comply (i.e. motivation to comply) (for simplicity, Figure 1 does not 

















Figure 1. Theory of Reasoned Action and Theory of Planned Behavior (Fishbein 
and Ajzen 1980; Ajzen 1991) 
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2.1.1. Predictive Utility of Theory of Reasoned Action 
In a study with two meta-analyses of TRA, Sheppard et al. (1988) look at two 
relationships in the model: the relationship among attitude, subjective norm and intention, 
and the relationship between intention and behavior in nearly 180 studies (around 90 
studies for each relationship). Further, they examine whether the studies predict a 
behavior or a goal (if there are constraints in achieving the behavior, it is considered as a 
goal), and whether the behavior involves an implicit choice (i.e. a specific behavior such 
as using Outlook Express instead of using an email client is considered as an implicit 
choice).  They also analyze whether the intention is classified as a measure of intention 
(e.g. I intend to do X) or a measure of estimation (e.g. It is likely that I will do X). 
The results from a total sample of more than 10,000 subjects show strong support 
for the overall predictive utility of TRA.  The frequency-weighted average correlation for 
the relationship between intention and behavior is 0.53 while the frequency-weighted 
average correlation for the relationship among attitude, subjective norm and intention is 
0.66 at the 0.01 level of significance.  Further, predicting a behavior instead of a goal 
yields stronger results (frequency-weighted average correlation of 0.58 and 0.48 
respectively).  Similarly, predicting an implicit choice yields better results than no choice.  
The results for the relationship among attitude, subjective norm and intention are stronger 
when an intention measure is employed rather than an estimation measure, however, the 
results for the relationship between intention and behavior are weaker when an intention 
measure is applied.  They conclude that overall the predictive utility of TRA remains 
strong though many studies identified have overstepped the boundary settings as 
originally proposed by Fishbein and Ajzen (1975). 
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2.1.2. The Boundary Conditions of the Theory of Reasoned Action 
The TRA is not without its limitations.  There are three boundary conditions that 
can affect the relationship between intention and behavior: 1) the degree to which the 
measure of intention corresponds to the behavior criterion with respect to the levels of 
specificity of action, target, context and time frame.  2) the stability of intentions between 
time of measurement and performance of the behavior, and 3) the degree to which 
carrying out the intention is under one’s volitional control (Fishbein and Ajzen 1975). 
Many researchers in attitudinal research study behavioral intention not under 
volitional control (Sheppard et at. 1988; Davis and Warshaw 1991; Warshaw and Droge 
1986; Madden et al. 1992).  Ajzen (1985) addresses the issue by proposing an extension 
of the TRA by incorporating perceived behavioral control as an antecedent to behavior 
intention as well as behavior in a theory called the theory of planned behavior.  
Nonetheless, the TRA is still popular, growing and applicable to explain behavior under 
volitional control.  Based on a recent computerized search of the ABI/Inform Abstract 
International database, 631 international journal articles, which cited “Theory of 
Reasoned Action”, are found, and more than a dozen are very recent studies (e.g. Shih 
2004; Gounaris and Stathakopoulos 2004). 
2.2. The Theory of Planned Behavior (TPB) 
The theory of planned behavior (TPB) is a theory extended from the TRA.  The 
TRA could not fully explain behavior that is not entirely under volitional control (Ajzen 
1991), therefore perceived behavioral control (PBC) is added into the TPB to predict both 
 THEORETICAL BACKGROUND 
 
Julian Lin   PAGE 16 OF 197 
intention and behavior (see Figure 1).  Similar to both attitude and subjective norm, PBC 
is the product of some beliefs.  In particular, it is the sum of each control belief multiplied 
by the perceived power of the particular control factor to facilitate or inhibit performance 
of the behavior (∑ci.pi) (Ajzen 1991).   
Studies applying the TPB also receive considerable supports for predicting intention 
and behavior (Ajzen 1991; Armitage and Conner 1999; Perugini and Bagozzi 2001; 
please see Armitage and Conner 2001 for the meta-analysis).  The TPB has also been 
studied for choice.  For instance, Raats et al. (1995) and Berg et al. (2000) have studied 
choices on drinking different milks.  These studies show that TPB could be applied to 
predict behavioral choices. 
However, some researchers also point out the limitations of the TPB.  For instance, 
some of them show that the conceptualization of PBC is too simplistic, and has a weak 
internal reliability (Armitage and Conner 1999; Beale and Manstead 1991).  Others argue 
that the prediction power of PBC is often too weak (Armitage and Conner 2001).  
Therefore, researchers suggest distinguishing the components in PBC into at least two 
factors: self-efficacy and perceived behavioral control (i.e. resources and ability) (Terry 
and O’Leary 1995; White et al. 1994; Manstead and van Eekelen 1998; Armitage and 
Conner 1999).  In a paper summing up TPB research over three years (from 1996 to 
1999), Ajzen (2001) also acknowledges that “only perceived difficulty – not perceived 
controllability – added significantly to the prediction of intentions and behavior” (p. 44).     
More recently, research in user acceptance shows that even self-efficacy does not 
appear to have any direct effects on intention (Venkatesh 2000).  The result from this 
research shows that the effect of self-efficacy on intention is fully mediated by perceived 
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ease of use.  In the latest acceptance model resulted from the integration of major IS 
acceptance models (i.e. unified theory of acceptance and use of technology or UTAUT), 
self-efficacy (known as facilitating condition in UTAUT) is also hypothesized not to have 
any direct effects on intention, but is hypothesized to have a direct effect to behavior.  
The data from longitudinal study also shows support for the hypothesis (Venkatesh et al. 
2003).     
2.2.1. Cognitive and Affective Attitude 
In the earlier attitudinal research, there is a widespread agreement that attitude 
construct is affective (a positive or negative feelings toward some object, person, issue, or 
event ) (Fishbein and Ajzen 1975, p.12).  For instance, Thurstone (1931) defines attitude 
“as affect for or against a psychological object”.  Fishbein and Ajzen (1975) also describe 
that “affect is the most essential part of the attitude concept” (p.11).   
In more recent studies, Ajzen (1991 and 2001) discusses that in fact attitude can be 
both affective and cognitive (i.e. knowledge, opinion, belief, judgment and thought about 
the object).  For instance, in an attitudinal study examining cognitive (e.g. harmful-
beneficial) and affective (e.g. pleasant-unpleasant) responses rating toward five leisure 
activities, Ajzen and Driver (1991) report the result of a factor analysis of the semantic 
differentials which shows there are two different expected factors (cognitive and 
affective). 
In this study, attitude construct follows the definition of the early attitudinal 
research and is assessed by its affective component for two reasons.  Firstly, studies in 
choice models view attitude as an affective construct which influences intention to choose 
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or choice directly (Mathur 1998; Dabholkar 1994; Candel and Pennings 1999; Laroche et 
al. 1994; Laroche and Sadokierski 1994; Laroche et al. 1996; Laroche et al. 2003; 
Laroche et al. 2005a; Laroche et al. 2005b).  For instance, these studies all apply 
cognitive-affective-conative framework to examine a choice in which attitude is 
conceptualized and measured as an affective construct.   In particular, one of these studies 
calls attitude construct as affective attitude (Candel and Pennings 1999, p. 563).    
Secondly, in the expectation disconfirmation theory, attitude is a dependent variable to 
satisfaction and a mediating variable to intention.  It serves as a formation of satisfaction 
judgment into a more stable feeling (i.e. satisfaction decays into attitude) which affects 
the intention (Oliver 1981; LaBarbera and Mazursky 1983). 
2.2.2. Choice Studies in Attitudinal Research 
Several researchers have applied the TRA and the TPB for comparing alternative 
behaviors (Candel and Pennings 1999; Van den Putte et al 1996; Dabholkar 1994, 
Shepherd et al. 1991; Laroche and Sadokierski 1994; Raats et al. 1995; Berg et al. 2000).  
For instance, Raats et al. (1995) and Berg et al. (2000) have applied the TPB and studied 
choices on milk drinking habit.  Candel and Pennings (1999) apply the TRA to examine 
two trading options for decision makers to choose: selling hogs by buying hedging 
services from future exchanges or selling them on the cash market.   
Similarly by applying the TRA, Van den Putte et al. (1996) look at the behavior 
choice among nine alternatives: subscribing to anything from one to eight broadcasting 
organizations or not to subscribe any at all in an experiment.  Further, they also examine 
the intention to choose among six candidates before the actual election in another 
 THEORETICAL BACKGROUND 
 
Julian Lin   PAGE 19 OF 197 
experiment, and lastly in a third experiment, they ask the subjects to imagine an election 
would be held in four weeks time, and ask them to choose a candidate they prefer.   
Likewise, Dabholkar (1994) applies the TRA to evaluate the choice between using 
touch screen technology and using verbal to order food.  Shepherd et al. (1991) also apply 
the TRA to examine the choices among various milks.  In another study, by applying the 
TRA, Laroche and Sadokierski (1994) examine the choice of brokerage firms in five 
major high income towns in Canada.   
 
2.2.3. Implicit Choice and Explicit Choice 
The studies reviewed in the previous section show the possibility of applying the 
TRA and/or the TPB to be used in explicitly defined choices.  However, researchers are 
also concerned about attitudinal studies that do not explicitly specify the choices, but 
implicitly evoke a set of choices (Sheppard et at. 1988; Davis and Warshaw 1991; 
Warshaw and Droge 1986).  Even though these studies do not involve choices, they 
suggest (hint) the subjects to think about other alternatives.  For instance, a study which 
examines the intention to drink Pepsi cola may implicitly evoke the subjects to compare 
with other colas such as Coca cola, Dr. Pepper and so on.  When answering attitude and 
subjective norm questionnaires, these subjects may compare their positive and negative 
evaluations with other alternatives.   
In their meta-analyses of the TRA, Sheppard et al. (1988) found that studies with 
implicit alternatives (i.e. studies on a specific product, such as Pepsi) have stronger 
intention and behavior relationships than those without implicit choices (i.e. a general 
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group of products, such as coke). Specifically, the frequency-weighted average 
correlation is only 0.47 for those without implicit choice while it is almost 0.80 for those 
with implicit choice. Therefore, their result demonstrates the better accuracy of predicting 
behaviors even with implicit alternatives. 
 
2.3. The Expectation Disconfirmation Theory (EDT) 
This section looks at another theory which has also been applied to predict intention.  
The expectation disconfirmation theory has been used widely to predict post-exposure 
satisfaction judgment in consumer behavior (Oliver 1980; Oliver and Linda 1981; Swan 
and Trawick 1981; Patterson et al. 1997; Yu and Dean 2001; Liljander and Strandvik 
1997) and information systems literatures (Bhattacherjee 2001; McKinney et al. 2002; 
Devaraj et al. 2002; Susarla et al. 2003; Bhattacherjee and Premkumar 2004).  There are 
three constructs in the EDT, namely expectation, disconfirmation, and satisfaction (see 
Figure 2).  Both expectation and disconfirmation are hypothesized as the direct predictors 
of satisfaction, and expectation is hypothesized as a direct predictor of disconfirmation 
(Swan and Trawick 1981; Oliver 1977; Oliver 1979; Oliver 1980; Bhattacherjee 2001; 
Bhattacherjee and Premkumar 2004).   
Consumer’s degree of satisfaction or dissatisfaction is the consequence of the 
following four processes.   First, the consumer establishes an expectation of the product. 
Second, the consumer has an exposure to the product (i.e. they try, consume or use the 
product), and thus compare the experience with the initial expectation.  Third, the 
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consumer determines whether the product is better or worse than expected by confirming 
or disconfirming.  Fourth, the consumer makes a satisfaction or dissatisfaction judgment 
based on whether there are discrepancies between expected product attributes and 
experience of the product (Oliver 1980; Swan and Trawick 1981).   
The measurement of the model is logically split into two stages: pre and post 
exposure.  Expectation is a pre-exposure construct measured before consumer has any 
experience with a product.   Disconfirmation and satisfaction are post-exposure constructs 
measured after they have experiences with the product (Oliver 1980; Patterson et al. 
1997).    
Expectation is assessed either by the consumer’s anticipated level of expectation on 
the attributes of the product or by her anticipated overall level of expectation (Oliver 
1980; Oliver and Linda 1981; Swan and Trawick 1981; Patterson et al. 1997).  
Disconfirmation was originally measured by the difference scores between pre-exposure 
and post-exposure rating on product attributes, but this method is no longer used in 
subsequent EDT studies since the difference scores ignore the surprise elements of 
disconfirmation, and is confounded with expectation construct.  Disconfirmation is then 
assessed separately using “better than expected and worse than expected” scales (e.g. 
Oliver 1977; Oliver 1980; Swan and Trawick 1981).   
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Figure 2. Expectation Disconfirmation Theory (Oliver 1980) 
2.3.1. Cognitive and Affective Satisfaction 
Satisfaction may have two dimensions: cognitive and affective (Bagozzi et al. 1999; 
Westbrook and Oliver 1991; Stauss and Neuhaus 1997; Yu and Dean 2001; Maute and 
Dube 1999).  One of the earlier definitions of satisfaction is by Day (1977) who views 
satisfaction as a cognitive construct.  Satisfaction is defined as a “conscious evaluation or 
judgment that a product or store has performed relatively well or poorly, or that the 
product or store is suitable or unsuitable for its use or purpose”.   
Some other researchers perceive satisfaction as an affective construct, and they 
define satisfaction as feelings toward the store or product such as like/dislike, 
pleased/displeased, happy, frustrated or anger (Swan and Trawick 1981; Hunt 1973; 
Oliver 1980).   In other words, the conscious evaluation or judgment of the product 
represents the cognitive part of satisfaction, and the feeling toward the product 
corresponds to the affective side of satisfaction. 
A more recent study has further examined the relationship between satisfaction and 
emotion (i.e. affect) (Westbrook and Oliver 1991).  The result from cluster analysis 
performed by asking emotion related questions to the owners of newly purchased cars  
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surprised” patterns, moderately high levels of satisfaction are related to “unemotional” 
pattern, and low levels of satisfaction are related to “unpleasantly surprised” and “angry” 
patterns.  Although satisfaction is associated with happiness/contentment and delight, 
moderately high levels of satisfaction is also associated with the unemotional pattern.  
The authors conclude “these consumers appear to experience automobiles in an 
unemotional largely cognitive-conative manner devoid of strong feelings.  The results are 
suggestive of a more cognitive or “cool” state of satisfaction” (Westbrook and Oliver 
1991, p. 89). 
Moreover, in a study explaining the role of emotions in marketing, Bagozzi et al. 
(1999) state that though there is some evidence that satisfaction shares common variances 
with positive emotions such as joy, delight and so on, “satisfaction is neither a basic 
emotion nor a central emotional category in leading theories of emotions (Frijda 1986; 
Lazarus 1991; Oatley 1992; Roseman 1991; Smith and Ellsworth 1985)” (p. 201). 
In this proposed model, the definition of satisfaction follows a recent study by 
Oliver (1996).  Satisfaction is “a judgment that a service (or a product) provided a 
pleasurable level of consumption (or experience) related fulfillment”.  As cognition is 
about knowledge, opinions, beliefs, judgment, thoughts, and inferences (Fishbein and 
Ajzen 1975; Bagozzi 1982; Feldman 1993), this definition suggests a more cognitive 
state of satisfaction.   
There are several reasons why this study views satisfaction as a cognitive construct.  
First, a choice model proposed in this study requires the consumer to make a satisfaction 
or dissatisfaction judgment based on whether there are discrepancies between expected 
product attributes and experience of the product.   
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Second, other researchers (Anderson and Sullivan 1993) show that satisfaction is 
“broadly characterized as a post-purchase evaluation of product quality given by pre-
purchase expectation”, and this type of satisfaction requires cognitive judgment (i.e. 
whether the attributes expected have been met).   Third, most EDT studies refer 
satisfaction as either satisfaction judgment, satisfaction cognition or satisfaction decision 
(Oliver 1980, p. 460; Westbrook 1987, p. 258; Oliver 1993, p. 418; Oliver and Linda 
1981, p. 88; Oliver 1994, p.16).   
Fourth, in this study, the measurement of satisfaction, similar to many other EDT 
studies (e.g. Oliver 1977 and Oliver 1980), is derived from expectation.   Expectation is 
measured by how people expect each attribute of the product while satisfaction is 
measured by how satisfied they are with each attributes of the product.  For instance, the 
questionnaire for an expectation item would be “using this system enables me to work 
more quickly” while an item for satisfaction would be “I am satisfied/dissatisfied with 
this system because it enables me to work more quickly”.  This process involves a 
satisfaction judgment which requires the subjects to tell how satisfied they are with the 
product attributes asked earlier in the expectation phase (recalled expectation), and is 
therefore cognitive.  Lastly, most satisfaction research observes satisfaction as a cognitive 
construct (Mano and Oliver 1993, p. 451; Yu and Dean 2001, p. 236; Liljander and 
Strandvik 1997, p. 148).  
2.3.2. Pre-Exposure and Post-Exposure Expectation 
In the early studies of EDT, expectation is a construct which is measured strictly 
pre-exposure (Oliver 1977; Oliver 1980; Swan and Trawick 1981; Oliver and DeSarbo 
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1988; Tse and Wilton 1988).  These studies define expectation as “predictive beliefs 
about a product’s attribute and/or performance beliefs”.  Later, expectation is also used as 
a post-exposure construct measuring the revised effects of expectation (e.g. Westbrook 
1987; Bhattacherjee 2001; Susarla et al. 2003).   
Study Research Method Pre-Exposure Post-Exposure 
Oliver (1977) Lab Experiment   
Oliver (1980) Field Survey   
Swan and Trawick (1981) Field Survey   
Oliver and Linda (1981) Field Survey   
Westbrook (1987) Field Survey   
Oliver and DeSarbo (1988) Lab Experiment   
Tse and Wilton (1988) Lab Experiment   
Anderson and Sullivan 
(1993) 
Phone Survey   
Westbrook and Oliver 
(1991) 
Field Survey N/A* N/A 
Spreng and Olshavsky 
(1993) 
Lab Experiment   
Oliver (1993) Field Survey N/A N/A 
Oliver (1994) Field Survey N/A N/A 
Patterson et al. (1997) Mail Survey   
Bhattacherjee (2001) Field Survey   
Olsen (2002) Mail Survey N/A N/A 
Devaraj et al. (2002) Phone and Email 
Survey 
N/A N/A 
McKinney et al. (2002) Lab Experiment   
Susarla et al. (2003) Mail Survey   
Bhattacherjee and 
Premkumar (2004) 
Field Survey   
*N/A= No items for expectation construct 
Table 1. Selected EDT Studies Measuring Expectation Pre and Post-Exposure 
 
For instance, in Bhattacherjee’s (2001) study, satisfaction is hypothesized as a 
dependent variable to post-consumption expectation (measured by perceived usefulness).  
The expectation in this study is “modified expectation which is tampered by the user’s 
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first-hand experience” (Bhattacherjee 2001, p. 354).  In other words, users’ expectations 
have been adjusted because they may have discovered new features or product’s benefits.  
Table 1 summarizes the previous studies which conceptualize expectation as pre-
exposure and post-exposure construct.  In this study, since the proposed model examines 
a choice of a software product after the users have experiences, expectation is also a post-
exposure expectation construct. 
2.3.3. The Growth of EDT 
Recent studies also show that the relationship among expectation, disconfirmation 
and satisfaction is more complicated than what earlier studies proposed.  For instance, 
Table 1, besides showing that some of the EDT studies measure expectation after 
exposure, also shows the possibility to exclude expectation construct in the studies 
applying EDT (e.g. Oliver 1993; Oliver 1994). 
Researchers have also examined the operationalization of disconfirmation in at least 
three different ways, namely objective confirmation (Olashavsky and Miller 1972), 
inferred confirmation (LaTour and Peat 1979; Swan and Trawick 1981), and perceived 
disconfirmation (Churchill and Surprenant 1982).  Objective confirmation is measured by 
a moderator who objectively examines the differences in expectation and performance.  
Inferred disconfirmation is measured by calculating the differences between pre-usage 
rating, and post-usage rating.  Perceived disconfirmation is measured by a subjective 
evaluation of differences between performance and evaluation.   
As operationalizing disconfirmation by using objective and inferred disconfirmation 
has been challenged by researchers (for discussion see Yi 1990), this study 
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operationalizes disconfirmation as perceived disconfirmation.  Disconfirmation is 
measured as “better than expected/worse than expected” scale. 
Other researchers recommend including perceived performance construct to the 
EDT (Churchill and Surprenant 1982; Tse and Wilton 1988).  For instance, Churchill and 
Surprenant (1982) hypothesize that perceived performance has a direct effect on 
satisfaction construct.  They test this relationship in a durable product (VCR), and the 
result supports their hypothesis.  This finding has been replicated by other researchers 
with three different conceptualizations of perceived performance: ideal product 
performance (i.e. what that performance can be), expected product performance (i.e. what 
the performance will be), and equitable performance (i.e. the balance of cost and reward).  
The result shows that three different perceived performance constructs consistently 
predict satisfaction (Tse and Wilton 1988). 
Though most of the early studies which apply the EDT examined consumer goods, 
and services (Churchill and Surprenant 1982; Oliver 1980; Oliver and Linda 1981; Tse 
and Wilton 1988; Spreng et al. 1996), recently the examination of the EDT has also been 
extended to different fields including retailing sector (Swan and Trawick 1981), business-
to-business sector (Patterson 1997), and IT acceptance (Bhattacherjee 2001; 
Bhattacherjee and Premkumar 2004). 
The theory has also expanded to examine many other external (independent) 
variables such as return on investment, equity, attribution, emotion affect, and many other 
different dependent variables such as loyalty, customer retention, market share, and 
repeated purchase (see meta-analysis by Szymanski and Henard 2001).   
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2.3.4. Choice Studies in Satisfaction Research 
Researchers have also examined the role of satisfaction as a determinant 
(independent) variable to choice or intention to choose (Oliver and Linda 1981; 
LaBerbera and Mazursky 1983; Kasper 1988; Newman and Werbel 1973; McQuitty et al. 
2000; Keaveney and Parthasarathy 2001; Devaraj et al. 2002).   
In a study examining the choice of sleeping apparel with different texture and 
softness, Oliver and Linda (1981) posit that choice is predicted by expectation, 
disconfirmation and satisfaction.  They further break up all constructs into attribute-
specific and overall variables.  For instance, attribute-specific satisfaction is measured by 
asking the subjects how satisfied they are with regard to the attributes of the sleeping 
apparel (i.e. the texture and the softness of the apparel) while overall variables are 
measured by asking the subjects how satisfied, happy, and pleased they are with the 
product in general.  The result shows that choice is predicted only by disconfirmation and 
satisfaction.  However, both attribute-specific and overall variables do not show any 
significant differences in predicting choice. 
In a three-stage longitudinal field study examining five product categories including 
margarine, coffee, toilet tissues, paper towels, and macaroni, LaBarbera and Mazursky 
(1983) investigate a choice on whether consumer will continue buying the same brand of 
products or will choose to buy different brands of products (i.e. switching behavior).  
They hypothesize that satisfaction mediates intention and choice (i.e. intention to buy the 
same brand/different brand predicts satisfaction/dissatisfaction, and 
satisfaction/dissatisfaction successively predicts the choice).  The finding shows strong 
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support for the hypotheses.  Intention to buy or intention to switch has a direct impact on 
satisfaction/dissatisfaction.   
In a study examining the choice of purchasing the same or different brands (i.e. 
loyalty) of electronic goods, researchers test six hypotheses about whether the 
respondents still buy the same brands of electronic goods by using several predictors 
(Newman and Werbel 1973).  These predictors are satisfaction with previous brands, the 
duration of use of previous brands (i.e. age of old appliances), optimism about future 
business condition, price, age of the purchaser, and expected change in household 
financial position.  The results show that satisfaction with previous brands explains the 
choice of buying the same brands the best.  That is, satisfied owners tend to purchase the 
same brands of electronic goods more than those who are not satisfied. 
The relationships among a choice of purchasing the same brands or different brands, 
satisfaction, and perceived problem for color television sets are examined in a Dutch 
study (Kasper 1988).  This study examines four hypotheses.  First, consumers who do not 
have any problems with their color television set will show a higher degree of loyalty 
(buy the same brand) than those who have problems.  Second, not all consumers who 
have problems with their TV set tend to buy other brands.  Third, not all consumers who 
do not have problems with their TV set tend to be buying the same brand, and lastly, the 
more damage the problem has caused, the higher is the behavior of buying other brands.  
The result shows support for all hypotheses.  The study shows that antecedents of 
consumer behavior such as perceived problem, satisfaction or dissatisfaction play 
important roles in a choice whether to buy the same or different brands. 
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In IS research, Devaraj et al. (2002) have looked at the choice of electronic 
commerce channel (i.e. channel preference) using a model integrated from technology 
acceptance model, transaction cost model, and service quality models.  They hypothesize 
that specific constructs derived from these models such as price savings (i.e. when they 
buy online), uncertainty (i.e. whether the vendor provides accurate information), which 
are very important in electronic commerce context, have influences on satisfaction.  
Satisfaction, in turn, is hypothesized to predict the choice of ecommerce channel.  The 
result shows support for this integrative model. 
2.4. Comparison Processes in Different Choice Models 
This section describes several comparison processes proposed by different 
researchers.  The first sub-section introduces the choice model resulted from the 
integration of the theory of reasoned action and the information processing theory 
proposed by Dabholkar (1994).  This is followed by the theory of preferred technology 
proposed by Muthitacharoen and Palvia (2003) which consists of two levels: absolute and 
comparative level.  Then, it illustrates another integrative model which is based on the 
theory of reasoned action and discrete choice model (Candel and Pennings 1999).  
Further, Laroche (2002) proposes another choice model which examines the effect of the 
focal as well as the competitor products.  The last model reviewed in this section is the 
choice model based on the technology acceptance model (Davis 1989).  After different 
models are reviewed, this section also organizes and classified these different choice 
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models into three process: separate comparison process, cross-effect comparison process 
and relative comparison processes. 
2.4.1. Integrated Choice Model based on the Theory of Reason Action 
(TRA) and the Information Processing Theory (IPT) 
Dabholkar (1994) proposes a choice model which integrates the information 
processing theory and the theory of reasoned action.  In the study, four alternative models 
are developed to show various possible mental comparisons.  The choice between using 
touch screen technology and using verbal to order food from a menu is examined with 
these four models.  Each of the four models follows the basic sequence of attitudinal 
research in which beliefs are first formed, followed by expectancy-value, attitude, 
intention and behavior.  Choice can be made in only one stage of this sequence.  For 
instance, if a choice is decided in the attitude stage, an individual subsequently views 
different alternatives in a comparative frame of reference by using relative value or 
differences (relative value and absolute value are explained in detail in Section 2.4.6 and 
2.5).  However before this stage, an individual still needs to form separate beliefs, 
expectancy-value, and attitude (see Figure 3).   
Each of these four models is only suitable for comparison under certain conditions.  
For instance, the belief comparison model (the first model shown in Figure 3) is more 
suitable for few alternatives, and highly comparable alternatives and yet unfamiliar 
situation.  The expectancy-value comparison is also more suitable for few alternatives, 
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but non-comparable alternatives, and somewhat unfamiliar situation.  
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Figure 3. Choice Model Integrating Information Processing Theory and TRA 
(Dabholkar 1994) 
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The attitudinal model is for non-comparable alternatives, but yet moderately highly 
familiar situation, and the intention model is for, among others, highly familiar situation.  
The result shows that, for choosing verbal or touch screen ordering, the expectancy-value 
model performs better than other three models.  
2.4.2. The Theory of Preferred Technology (TPT) 
The theory of preferred technology is derived from the technology acceptance 
model (TAM) and the preference decision knowledge (see Figure 4 for detail).  The TPT 
is applied to evaluate the choice between using e-commerce and conventional shopping 
channels (Muthitacharoen and Palvia 2003).  The TPT consists of two levels: absolute 
and comparative level (in this thesis, the term is known as relative value, please see 
Section 2.4.6 and 2.5 for details about absolute and relative value).   
The TAM is proposed to be evaluated as absolute value since the authors argue that 
the TAM can only evaluate “the characteristics of a proposed technology (i.e. one single 
technology)”, and could not consider “the characteristics of its (i.e. other) alternatives” (p. 
517).  The two concepts from preferential decision knowledge: attribute-based and 
attitude-based preferences are to be evaluated as comparative values since the users are 
able to compare alternatives in detail using attribute-based preference before developing 
their preference in attitude-based preference.  Next, after comparing their attitude-based 
preference, users would have general attitude toward a given technology (i.e. attitude in 
the TAM).  The result from a study which involves 435 subjects shows support for the 
model. 
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Figure 4. The Theory of Preferred Technology (Muthitacharoen and Palvia 2003) 
2.4.3. Integrated Choice Model based on the TRA and the Discrete Choice 
Model 
In this study, the researchers build this model from the discrete choice model and 
incorporate the individual preferences or attitude (i.e. taste heterogeneity in discrete 
choice model) and the social influence (i.e. externalities in discrete choice model) from 
the TRA (Candel and Pennings 1999).  The model is examined using different levels of 
comparison (i.e. equal and unequal weight for beliefs and evaluation), and three different 
comparison mechanisms (i.e. difference, ratio, and dummy) with a total of forty five 
different alternatives (for comparison mechanisms, please see Section 2.5 for detail).   
These different alternatives are evaluated using a representative sample of 467 
entrepreneurs.  These entrepreneurs need to make a choice on either to sell hogs by 
buying hedging services from future exchanges or sell hogs on the cash market. The 
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result from the logistic regression on choice probabilities shows that the model using 
difference comparison mechanisms and with an equal weighting (i.e. unweighted version) 
of the attitudinal components is the most optimal model.  In this model, both relative 
affective attitude and relative subjective norm contribute significantly to explain the 
choice with Nagelkerke’s R-square approximately around 0.80 (Nagelkerke’s R-square is 
similar to R-square in linear regression). 
2.4.4. The Extended Competitive Vulnerability Model 
The extended competitive vulnerability model (ECVM) proposes that direct and 
competitive effects should be included when analyzing choices in competitive products 
(Laroche 2002).  The basic model consists of six constructs: cognition toward a focal 
product, cognition toward a competing product, attitude toward a focal product, attitude 
toward a competing product, intention toward a focal product, and intention toward a 
competing product (Laroche et al. 1994).  The model hypothesizes that an individual 
cognitive evaluation toward a focal product will have a positive effect on attitude toward 
a focal product, but will have a negative effect on attitude toward a competing product (or 
vice versa).   
Consequently, positive attitude toward a focal product will have a positive effect 
toward intention to use a focal product, but will have a negative effect toward the 
intention to use a competing product.  For instance, a study using the extended 
competitive vulnerability model looks at two competitive cough syrups in Canada: 
Dimetapp and Robitussin.  It shows that the cognitive evaluation on Dimetapp has a 
positive effect on the same brand, but has a negative effect on the other brand 
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(Robitussin).  Subsequently, attitude toward Dimetapp has a positive effect on intention 
for Dimetapp, but has a negative effect on intention for Robitussin, and vice versa (see 
























Figure 5. A study of two cough syrups using Extended Competitive Vulnerability 
Model (adapted from Laroche et al. 1994) 
 
In some other studies, the model is expanded to include external variables such as 
net utility, confidence, and other variables.  Furthermore, the model has been tested using 
different statistical techniques including regression, and structural equation modeling.  It 
has also been replicated in various settings including the choices of services area, 
beverages, fast-food restaurants in China and Japan, sales promotion techniques, cough 
syrups and brokerage firms (Laroche et al. 1994; Laroche and Sadokierski 1994; Laroche 
et al. 1996; Laroche et al. 2001; Laroche et al. 2003; Laroche et al. 2005a; Laroche et al. 
2005b) 
2.4.5. Choice Models Based on the TAM 
Researchers have also used the technology acceptance model (TAM) to examine 
alternative usage of different applications (Szajna 1994; Yang 2003).  The TAM model 
consists of two constructs: perceived usefulness (PU) and perceived ease of use (PEOU) 
as determinants of behavioral intention (Davis 1989).  Szajna (1994) replaces the TAM’s 
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behavioral intention with the subject chosen database.  To assess the predictive validity of 
PU and PEOU on a chosen database, she asks the subjects to rate PU and PEOU for 
different database technologies.  The highest rated PU and PEOU are hypothesized to 
predict the choice of the database.  The result shows high support for her hypotheses, 
specifically PU and PEOU can be used to predict choice with an accuracy rate of 70 
percent. 
Yang (2003) applies the TAM to evaluate the difference between using absolute 
(original TAM) and using relative values or comparison by ratio (explain in Section 2.5 ) 
by examining two different browsers: Internet Explorer and Netscape.  The result shows 
that using relative values have a higher amount of variance explained in behavioral 
intentions than absolute values, and concludes that relative values may be more desirable 
to be used in a competitive situation than absolute values (p. 62). 
 
2.4.6. Summary of Comparison Processes in Different Choice Models 
From the literature, the existing choice models which incorporate the TRA or other 
theories such as the EDT or the TAM can generally be classified into three comparison 
processes: separate comparison process, cross-effect comparison process and relative 
comparison processes (see Figure 6 for the three comparison processes in a cognitive-
affective-conative framework).   
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Figure 6. Three Different Comparison Processes 
 
Separate comparison process posits that an individual forms separate cognitive, 
affective, and conative evaluations for product a, and product b.  Only after each separate 
formation (i.e. process) of cognitive, affective, and conative evaluations for product a, 
and product b, an individual makes a choice.   
Cross-effect comparison process, on the other hand, hypothesizes that an individual 
may form cognitive, affective and conative evaluations for a focal product and a 
competitive product.  Cognitive evaluation toward a focal product will have a positive 
effect on attitude toward a focal product, but will have a negative effect on attitude 
toward a competing product (or vice versa).   Subsequently, attitude toward focal product 
will also have a positive effect toward intention to use a focal product, but will have a 
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negative effect toward the intention to use a competing product (for a choice model which 
applies cross-effect comparison process see the extended competitive vulnerability model 
in Section 2.4.4).   
Relative comparison process hypothesizes that the process of cognitive, affective, 
and conative evaluations of one product could be compared with other products directly.  
For instance, an individual may have a positive attitude toward product A, and also a 
positive attitude toward product B.  However, attitude toward one product may be equal, 
lower or higher than the other.  To get a relative attitude of products in comparison, there 
are several comparison mechanisms which can be applied.  For instance, to get a relative 
attitude using a difference mechanism, attitude rating for product A, and attitude rating 
for product B can be subtracted (see Section 2.5  for detail). 
Though only three types of comparison processes are summarized from the 
literature, it is possible for some comparison processes to have a hybrid type of 
comparison process which combines one or more of these three processes.  For instance, 
Dabholkar’s (1994) study is the combination of separate comparison process and relative 
comparison process.  On the other hand, Muthitacharoen and Palvia’s (2003) study is the 
combination of one of separate comparison process (absolute) and relative comparison 
process.  Specifically, the TAM is evaluated using absolute value and preference decision 
knowledge is evaluated using relative comparison process. 
This thesis will analyze the proposed model using relative comparison process for 
several reasons.  Firstly, cross-effect comparison process mostly examines whether the 
competitive products or services have direct and competitive effects (i.e. cross-effect 
relationship).  In other words, if an individual has a positive attitude toward a focal 
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product, he would have a negative attitude toward a competitive product.  Though this 
research examines a choice in which the products are competitive, the aim of this study is 
to understand what factors influence an individual to choose an application instead of 
whether they have a cross-effect relationship.  The example of a choice model that 
applied cross-effect comparison process is the extended competitive vulnerability model 
(ECVM) (see Section 2.4.4 for review).   
Further, the ECVM model hypothesizes an affective component (attitude) as the 
only direct predictor to the choice.  When choosing a product, an individual may compare 
other aspects such as social influence and perceived behavior control, such as in the TPB.  
While it is possible to include these predictors into cross-effect comparison process, the 
model will become very complex.  Perhaps because of complexity, to-date none has 
attempted to include more direct predictors to the choice using cross-effect comparison 
process. 
In addition, the separate comparison process lacks attention for the role of other 
alternatives, and its relationship to them.  Researchers have criticized this process as it 
appears to be “unrealistic to assume that the formation of attitude toward a specific 
alternative is independent of the features of the other alternatives in the choice set” 
(Laroche et al. 1994, p. 174). 
2.5. Comparison Mechanism using Relative Values 
When comparing two or more products or applications such as Internet Explorer or 
Netscape, researchers recognize at least three comparing mechanisms: comparison by 
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difference, comparison by ratio and dummy comparison (Biehal and Chkravarti 1983; 
Dabholkar 1994; Candel and Pennings 1999). 
 People often make comparison using differences.  For example, they often compare 
price differences (product A is $99, product B is $88) (Biehal and Chkravarti 1983; 
Dabholkar 1994).  They may also compare differences in attitude toward two different 
applications.  For instance, an individual may rate attitude for application A one point 
lower than for application B on the Likert scale 1 to 7 (or vice versa).  Therefore, the 
function for comparison by difference in attitude (relative attitude) of two applications, 
for example A and B, can be expressed as RAtt (AttA, AttB) = AttA – AttB (Biehal and 
Chkravarti 1983; Dabholkar 1994; Candel and Pennings 1999). 
Similarly, people also make comparison by ratio.  For example, a new car is twice 
as fast as an old one or a new CPU can handle ten times more applications than an old 
one.  They may also compare the ratio of attitudes in different applications.  For instance, 
an individual may rate attitude for application A twice as high as attitude for application 
B.  Therefore, the ratio function of attitude for application A and application B can be 
expressed as RAtt (AttA, AttB) = AttA / AttB (Dabholkar 1994). 
Lastly, the easiest comparison people make is by using dummy comparison.  For 
example, people may have a positive feeling for product A and a negative feeling for 
product B, or they may have similar affects or may not have any affects toward any of 
them.  The function of dummy comparison of attitude in application A and application B 
can be expressed as RAtt (AttA, AttB) = 1 if AttA > AttB, and RAtt (AttA, AttB) = -1 if 
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AttA < AttB, and lastly RAtt (AttA, AttB) = 0 if AttA = AttB (Dabholkar 1994; Candel 
and Pennings 1999). 
2.6. Choice Intention and Preferred Choice 
This section reviews the literature on choice intention and preferred choice (i.e. an 
act of choosing) constructs.  It shows that some studies, which examined choice construct, 
do not distinguish between choice intention and preferred choice.  These studies describe 
the selection of the most preferred option simply as choice, preference or decision (e.g. 
Jaccard 1981; Laroche et al. 1994; Devaraj et al. 2002; Candel and Pennings 1999).  For 
instance, in a study which integrates three models which include the technology 
acceptance model, the transaction cost model, and the service quality model to predict the 
choice of two shopping channels: e-commerce and conventional shopping channels, the 
authors simply identify the choice construct as preference (Devaraj et al. 2002).  
Preference is assessed using four items similar to behavioral intention construct from 
attitudinal research.  They consist of “plan to use online channel”, “strongly recommend 
online channel to others”, “intent to switch over to online”, and “increase the use of 
shopping online”.  In the thesis, this preference or choice, which is derived from 
attitudinal behavior intention, is classified as choice intention. 
In another study which integrates the TRA and the discrete choice model (Candel 
and Pennings 1999), the authors directly let taste heterogeneity (i.e. individual differences 
in preference) (Ben-Akiva et al. 1997) which is attitude construct in the TRA influence 
the choice construct.  They also include another class of “externalities” from the discrete 
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choice model (i.e. social pressure) to have a direct influence on the choice construct.  The 
choice construct is assessed by asking the subject to choose one of the two options: 
selling hogs by future contracts or on the cash market.  The study by Candel and 
Pennings (1999) also does not differentiate choice intention from preferred choice. 
In still another study which examines the choice among having none to more than 
4 children in a family (i.e. family size decision), attitude is hypothesized to have a 
direct effect to choice construct (family size decision) (Jaccard 1981, pp 298-299).  
However, the choice construct also does not differentiate between choice intention and 
preferred choice.  In the study, the choice is assessed using intended size before or after 
the elicitation procedures such as “what do you think would be the advantages or 
disadvantages for you if you were to have none, one, two, three or more than four 
children in your completed family”. 
In this thesis, instead of simply labeling the most preferred option among other 
alternatives as choice, preference or decision as described above, choice (preference or 
decision) construct is further separated into two constructs: choice intention and preferred 
choice.  This thesis also proposes to have the link from choice intention to preferred 
choice so as to follow the cumulative tradition of attitudinal research.  This approach is 
similar to treating intention as an antecedent to behavior as initially proposed by Fishbein 
and Ajzen (1975).  In fact, this view is in accordance to Ajzen and Fishbein (1980) who 
propose to differentiate between choice intention and preferred choice (i.e. choice 
behavior), and posit that choice intention as a direct determinant of preferred choice (i.e. 
choice behavior) (pp. 41-60).  However, choice intention and preferred choice still need 
further definitions.   
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  Choosing to use e-commerce shopping channel for a 
period of time (e-loyalty).  
Candel and 
Pennings (1999) 
  To choose between selling hogs by future contracts and on 
the cash market.  
Dabholkar (1994)   
Two menu ordering choices: touch screen and verbal 
ordering.  Subjects are asked for their choice intention and 
preferred choice  
Devaraj et al. 
(2002) 
  Option between two shopping channels: online vs. conventional shopping channel.  Only choice intentions are 
asked  
Gummeson et al. 
(1997) 
  To choose between healthy and unhealthy breakfast (self-
reported choice intention as well as actual consumption i.e. 
preferred choice ) 
Jaccard (1981) 
Study 1 
  The choice among voting democratic candidate, republican candidate or not voting at all.  Preferred choice is measured 
one day after the election (self-reported preferred choice) 
Jaccard (1981) 
Study 2 
  The choice among having 0, 1, 2, 3, 4 or more children.  




The choice on the part of alcoholics to sign up or not to 
sign up for a special treatment program.  Preferred choice 
is measured by giving the opportunity to actually sign up 
for the treatment program 
Kasper (1988)   
Asking customers who had problems with their TV set to 
choose between buying the same brand and switching to 
different brands of TV set.  Preferred choice is measured 
by the data from the customer who bought and used 
different TVs, choice intention is measured by asking 






To choose between continuing or changing online service 
providers.  Subjects complete a survey whether they have 
changed a service provider in a three- month period (self-
reported preferred choice)  
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Longitudinal study examining the choice of buying the 
same brand and switching to different brands for five 
grocery products.  Choice intention was first measured, 




  The choice among 15 fast food restaurants (e.g. Burger King, KFC, Pizza Hut etc).  Only choice intention is 
measured. 
Laroche et al. 
(1994) 
  The choice among 3 cough syrups (Dimetapp, Robitussin, 
and Benylin).  Only choice intention is measured. 
Laroche et al. 
(2001) 
  The choice among 12 brokerage firms, choice intention and preferred choice are measured.  However, preferred 
choice is measured similar to choice intention. 
Laroche et al. 
(2004) 
  The choice among 2 fast-food brands (McDonald’s and Mos Burger) among Japanese Consumers.  Only choice 
intention is measured. 




To choose between old brand and new brand household 
appliances.  Self-reported preferred choice, i.e. subjects are 
asked for the brand of one appliance  he bought most 
recently 
Oliver and Linda 
(1981) 
  To choose between two pairs of men’s sleeping apparel having different texture and softness.  The subjects have to 
choose one, but do not actually buy it. 
Olsen (2002) 
  The choices of four different seafood products: home frozen, frozen from supermarket, fresh from supermarket, 
and fresh from seafood store.  Self-reported preferred 
behavior of seafood consumption  
Raats et al. (1995)   
The choice among whole, semi-skimmed and skimmed 
milk.  The intention to consume different milk for next 
week is measured, and for preferred choice,  self-reported 
consumption of milk is measured  
Szajna (1994)   To choose among 9 database management systems (subject’s actual implementation of DBMS) 
Van den Putte et 
al. (1996) Study 1 
  Choosing not to subscribe at all or to subscribe to one of the eight broadcasting organizations.  Students are asked to 
complete the survey in a hypothetical situation   
Van den Putte et 
al. (1996) Study 2 
  The choice between voting for one of five parties and the option to abstain from voting.  Students are asked for their 
likelihood to vote or not to vote one of them. 
Van den Putte et 
al. (1996) Study 3 
  
Students majoring in psychology are asked to imagine that 
an election for national parliament would be held in four 
weeks time, and are asked to choose one of the six 
alternatives similar to the second experiment 
Table 3.  Continue from Table 2: Categorizing Choice Studies into Choice 
Intention and Preferred Choice 
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Intention is defined as “a person’s subjective probability that he will perform some 
behavior” (Fishbein and Ajzen 1975, p. 288), and behavior is defined as “observable acts 
that are studied in their own right” (Fishbein and Ajzen 1975, p. 13 and p. 335).  In this 
thesis, choice intention is defined as “a person’s subjective probability that he will choose 
to perform a particular behavior”, and preferred choice is defined as “an act of choosing 
between two or more alternatives that are studied in their own right”.  Table 2 and Table 
3 summarize and categorize studies which examined choice into two more specific 
constructs: choice intention and preferred choice. 
2.7. Direct Effect to Preferred Choice, Proxy for Preferred Choice, and 
Choice Intention as an Antecedent of Preferred Choice 
Various studies that examined choices also posit different perspectives on whether 
the antecedents such as attitude (i.e. in the TRA model) or satisfaction (i.e. in the EDT 
model) should directly affect preferred choice or they should first influence choice 
intention and subsequently affect preferred choice.  This section reviews previous studies 
which offer different views with preferred choice or choice intention as the direct 
dependent variable of those antecedents.  The studies reviewed are further classified as 
three types: direct effect to preferred choice, effect to choice intention which is used as a 
proxy for preferred choice (i.e. studies that do not measure preferred choice at all), and 
effect to choice intention as an antecedent of preferred choice.  In the following 
paragraphs, only selected studies are reviewed for each type.  Table 4 and Table 5 
summarize the studies into these categories 
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2.7.1. Direct Effect to Preferred Choice 
In a study which evaluates nine different database management systems (DBMS), 
Szajna (1994) applies the technology acceptance model (TAM), which consists of 
perceived usefulness and perceived ease of use to directly predict preferred choice among 
nine DBMS (i.e. without having choice intention mediating between).  The subjects are 
47 MBA students enrolled in a management information systems course which requires 
them to develop a bibliographic database using the software (i.e. DBMS) of their choice.  
The subjects need to learn different DBMS, and fill out perceived usefulness and 
perceived ease of use’s instruments for each DBMS.  The choice is measured by actual 
choice where students select one of the DBMS for their project.  The result shows high 
support for the hypotheses.  Perceived ease of use and perceived usefulness predict the 
actual choice well. 
Two studies from Jaccard (1981) also posit that attitude has a direct effect to 
preferred choice (i.e. without the mediating variable of choice intention).  One of the 
studies examines the choice of voting behavior among 119 adults.  The subjects’ attitudes 
toward three voting alternatives are measured: voting for the Democratic candidate, 
voting for the Republican candidate, or not voting.  The choice is assessed by self-
reported preferred choice one day after election.  Respondents are contacted and asked 
whether they have voted, and who they vote for.   In the other study, the choice between 
signing up and not signing up for a treatment program by alcoholics is examined.  The 
subjects’ (alcoholics) attitudes toward signing up and attitudes toward not signing up for 
the program are measured.  Preferred choice is assessed by whether the respondents 
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actually sign up for the program.  The results from these two studies show high support 
for the direct effect of attitude toward preferred choice. 
2.7.2. Choice Intention as a Proxy for Preferred Choice 
All studies applying the extended competitive vulnerability model (Laroche et al. 
1994; Laroche and Sadokierski 1994; Laroche et al. 1996; Laroche et al. 2003; Laroche et 
al. 2005a; Laroche et al. 2005b), except Laroche et al. (2001), use choice intention as a 
proxy for preferred choice.  These studies apply the cross-effect model to examine 
various external variables (e.g. attributes of a product, evoked sets and price-utility 
characteristics to predict attitudes of specific brands), but none of them measures 
preferred choice.  These studies examine choice intention as a proxy for preferred choice.  
The results from those studies show supports for the cross-effect model, the external 
variables added to the model, and the effects of these external variables to the dependant 
variable (i.e. choice intention as a proxy for preferred choice). 
In another study, Van den Putte et al. (1996) set up three experiments to compare 
behavioral alternatives by applying the theory of reasoned action.  They hypothesize that 
attitude and subjective norm of each alternative will have an influence on choice.  In one 
of the experiments, nine behavior alternatives are presented for choosing not to subscribe 
at all or to subscribe to one of the eight broadcasting organizations.  In another 
experiment, they examine the choice between voting for one of five parties and the option 
to abstain from voting in the regional elections which would be held in one week.  In the 
last experiment, they ask subjects who are students majoring in psychology to imagine 
that an election for national parliament would be held in four weeks time, and ask them to 
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choose one of the six alternatives, similar to the second experiment. Although the results 
of the three experiments show support for the model, only choice intention as a proxy for 
preferred choice are examined in these three experiments.  None of these experiments 
measures preferred choice at all.  
2.7.3. Choice Intention as an Antecedent of Preferred Choice 
The following two studies are examples of choice intention as an antecedent of 
preferred choice.  These two studies present four alternative choice models derived from 
attitudinal framework (Dabholkar 1994; Mathur 1998).  According to this model, 
customer comparisons can take place when they form a set of beliefs, expectancy values, 
attitudes, or intentions.  However, preferred choice only takes place after the comparison 
of choice intentions.  In Dabholkar’s study (1994), the model is tested using a scenario 
method (role-playing) involving students who are asked to choose either ordering food 
manually or using touch screen.  In Mathur’s study (1998), the same model is replicated 
to a different product and a different culture.  Subjects are asked for their beliefs, 
expectancy values, attitudes, and intentions for choosing a tube of toothpaste.  Preferred 
choice is measured by actually giving every subject a tube of toothpaste, of her/his choice.  
Both studies support the model in which preferred choice is predicted by choice intention. 
Another three examples are studies which are related to the choice of beverage and 
food consumption.  These studies all posit that preferred choice is predicted by chose 
intention (i.e. intention to choose).  In Shepherd et al.’s (1991) study, the choice model is 
based on the TRA, but they extend the model based on the TRA to a hedonic product (i.e. 
milk).  In this model, preferred choice is predicted by choice intention (i.e. intention to 
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choose).  In another study, Raats et al.’s (1995) also use the TPB to examine the choice 
of different milk.  In this study, perceived moral obligation for family’s health is included 
to predict attitude and intention to choose.  The result also supports the hypotheses (i.e. 
choice intention predicts preferred choice). In still another study, to understand choice of 
milk and bread for breakfast among teenagers in Sweden, Berg et al. (2000) examine the 
influences of habit, attitudes, and subjective norms, and perceived behavior control on 
their breakfast choices.  They hypothesize that attitudes, subjective norms, and perceived 
behavioral control will have influences on choice intention, and that preferred choice will 
be predicted by choice intention.  The result also shows that the choices of milk and high-
fiber bread consumption are predicted by choice intention. 
Still another example is a choice study which applies the extended competitive 
vulnerability model.  Laroche et al. (2001) posit choice intention as an antecedent of 
preferred choice when they look at the selection of brokerage firms using this model, and 
the result shows support that choice intention is a predictor for preferred choice. 
2.7.4. Predictors of Choice 
Although studies which involve choice intention as a proxy for preferred choice (the 
third column in Table 4) provide sufficient prediction to choice intentions by antecedents 
such as attitudes, subjective norms and perceived behavior control, the meta-analyses of 
the TRA or the TPB reveal that the link between intention and behavior has the weakest 
explained variance in the models (Sutton 1998; Armitage and Conner 2001; Sheppard et 
al. 1988 ).  Therefore, choice intention as a proxy for preferred choice may be not an 
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adequate substitution to preferred choice, and studies involve choice should not use 
choice intention for its replacement. 
Study 




as a proxy for 
preferred choice 
Choice intention 




Srinivasan (2003)     
Berg et al. (2000)    
Candel and Pennings 
(1999)    
Dabholkar (1994)    
Devaraj et al. (2002)    
Jaccard (1981) Study 
1    
Jaccard (1981) Study 
2    
Jaccard (1981) Study 
3    
Kasper (1988)    
Keaveney and 
Parthasarathy (2001)    
LaBerbera and 
Mazursky (1983)    
Laroche et al. (1994)    
Laroche et al. (2001)    
Laroche et al. (2004)    
Mathur (1998)    
McQuitty et al. (2000)    
Oliver and Linda 
(1981)    
Table 4.  Choice Intention, Choice Intention as a Proxy for Preferred Choice and 
Preferred Choice from Various Studies 
 
Generally, most studies which examine choices fall into the first and third 
categories (i.e. second column and fourth column in Table 4).   These studies either posit 
that preferred choice is directly predicted by attitude, satisfaction and other antecedents or 
preferred choice is predicted by choice intention.   
 THEORETICAL BACKGROUND 
 
Julian Lin   PAGE 52 OF 197 
However, none of these studies theoretically or logically explains the link either 
from choice intention to preferred choice or from those antecedents directly to preferred 
choice.  The link from choice intention to preferred choice, perhaps, follows the TRA or 
the TPB’s cumulative tradition in which intention to perform a behavior is hypothesized 
to predict the actual behavior (described in previous section).  In fact, most studies which 
posit choice intention as an antecedent of preferred choice are based on the TRA or the 
TPB (e.g. Berg et al. 2000; Dabholkar 1994; Laroche et al. 2001; Mathur 1998; 
McQuitty et al. 2000; Shepherd et al. 1991; Raats et al. 1995). 
Study 




as a proxy for 
preferred choice 
Choice intention 




Jain (1999)    
Newman and Werbel 
(1973)    
Olsen (2002)    
Raats et al. (1995)    
Shepherd et al. (1991)    
Szajna (1994)    
Van den Putte et al. 
(1996) Study 1    
Van den Putte et al. 
(1996) Study 2    
Van den Putte et al. 
(1996) Study 3    
Warshaw and Droge 
(1986)    
Table 5.  Continue from Table 4: Choice Intention, Choice Intention as a Proxy for 
Preferred Choice and Preferred Choice  
 
On the other hand, those studies based on the EDT hypothesize a direct link from 
satisfaction to preferred choice more than from satisfaction to choice intention and 
subsequently from choice intention to preferred choice (e.g. Anderson and Srinivasan 
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2003; Devaraj et al. 2002; Kasper 1988;  Keaveney and Parthasarathy 2001; Oliver and 
Linda 1981).  Yet none of these studies provides theoretical explanations about the 
relationship between these constructs.  It may be quite logical to think once people are 
satisfied with the product they will choose to use it. 
As described in the previous section, this thesis proposes to have a direct link from 
choice intention to preferred choice so as to follow the cumulative tradition of attitudinal 
research.  In fact, most choice studies which are based on TRA and/or TPB also posit that 
choice intention is an antecedent of preferred choice.  
2.8. Exclusive and Inclusive Choice Measurement 
Various studies also measure preferred choice differently.  For instance, in some 
studies, choice is measured exclusively, in other words, subject are asked to choose only 
one out of two or more options (e.g. Mathur 1998; Neelamegham and Jain 1999).  In 
other studies, choice is measured inclusively.  For instance, subjects are asked to allocate 
100 percent points across two or more options, or to rate two or more products on a Likert 
scale, or to record the consumption/frequency of usage of two or more products (e.g. 
Candel and Pennings 1999; Yang 2003; Van den Putte et al. 1996; Dabholkar 1994; 
Gummeson et al. 1997; Berg et al. 2000).  This section organizes various measurements 
of choice from different studies into two categories: exclusive and inclusive choice.  
These two categories are further divided into choice intention, and preferred choice.  The 
following paragraphs show only some examples of these categories.  Since most  studies 
involving choice evaluate choice intention or preferred choice either exclusively or 
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inclusively, each of the studies is not explored or reviewed in details.  Instead, these 
studies are summarized in Table 6. 
2.8.1. Exclusive Choice 
Choice Intention 
In a study which examines the choice between e-commerce and conventional 
shopping channels, Devaraj et al. (2002) design two different questionnaires for online 
and conventional channel, each participant only chooses online channel (i.e. exclusive).  
Further, in this study, they analyze and report the results of online channel responses only.  
Choice construct (i.e. channel preference in their term) is assessed similarly to behavior 
intention construct from attitudinal research (i.e. choice intention).  It consists of four 
items such as “plan to use online channel”, “strongly recommend online channel to 
others”, “intent to switch over to online”, and “increase the use of shopping online”. 
 
Preferred Choice 
In a study which replicates Dabholkar’s (1994) research in a different cultural 
setting, Mathur (1998) investigates the choice among five different brands of toothpaste.  
Similarly, though choice intention is measured by five seven-point Likert scales 
examining each intention to use five brands of toothpaste,  the preferred choice is 
measured by actual choice, that is, the subject is given one tube of toothpaste of their 
choice as the reward (i.e. exclusive choice). 
In another study which examines consumer choice process for three unlaunched 
movies, Neelamegham and Jain (1999) apply EDT to evaluate the choice of one of the 
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three movies in their study.  The study applies a two-stage model from EDT in which the 
first stage is conducted in a laboratory-based choice experiment by exposing the subjects 
to advertising, positive and negative critic review for the coming movies, and asking 
them to fill in the questionnaire measuring their expectations of the movies.  
Subsequently, the subjects choose a movie (i.e. exclusive), and they are given the gift-
certificate for the movie of their choice, and view it in a movie theater (field setting).  In 
the second stage, after viewing the movie the subjects complete the questionnaire for 
disconfirmation, performance, and post-consumption evaluation.  They also need to 
return the ticket stub as proof of movie viewership (i.e. exclusive).  The gift-certificate 
for the movie is the measurement of choice for the first stage model, and the ticket sub as 
proof of movie viewership is the measurement of choice for the second stage model.  
Both choices are measured exclusively, and both of them are also preferred choices. 
2.8.2. Inclusive Choice 
Choice Intention 
A study by Yang (2003) investigates choice intention of two web browsers such as 
Internet Explorer and Netscape using the TAM.  In the study, items for perceived 
usefulness, perceived ease of use and intention to use of each web browser, are rated on 
7-point Likert scales (1=Strongly Disagree to 7=Strongly Agree).  Similarly, the 
measurement of choice intention is evaluated for each web browser on a seven-point 
Likert scale (i.e. inclusive).  
Another two examples are studies by Dabholkar (1994) and Mathur’s (1998) in 
which inclusive choice intention for different options are observed.  In Dabholkar’s study 
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(1994), choice intention is measured by two seven-point Likert scales examining 
intention to choose touch screen and verbal ordering options.  Similarly, in Mathur’s 
study (1998), choice intention is measured by five seven-point Likert scales examining 
each intention to use five brands of toothpaste 
 
Preferred Choice 
The choices of four different seafood products including home frozen, frozen from 
supermarket, fresh from supermarket, and fresh from seafood store are examined using 
noncomparative and comparative formats in a study which involves about 1500 subjects 
(Olsen 2002).  Noncomparative format refers to a process in which the subjects are 
required to rate all attributes for one product before moving to the next product.  On the 
other hand, in the comparative format, subjects are required to rate all four different 
products on one attribute before moving to the next attribute.  This study looks at the 
relationship among performance, satisfaction and choice response expressed over a 
period of time (i.e. loyalty in their term).  Specifically, they hypothesize that performance 
will influence satisfaction, and satisfaction in turn will influence choice.  Choice is 
measured by one item from Raat et al (1995).  This one item measures the frequency of 
each food behavior consumption, “how many times on average during the last year have 
you eaten” (inclusive).  The results show support for the hypotheses.  Further, it also 
demonstrates that comparative format is superior to noncomparative format in all paths in 
all four studies.  
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Srinivasan (2003)     
Berg et al. (2000)     
Candel and 
Pennings (1999)     
Dabholkar (1994)     
Devaraj et al. 
(2002)     
Gummeson et al. 
(1997)     
Jaccard (1981) 
Study 1     
Jaccard (1981) 
Study 2     
Jaccard (1981) 
Study 3     




    
LaBerbera and 
Mazursky (1983)     
Laroche et al. 
(2001)     
Mathur (1998)     
Neelamegham and 
Jain (1999)     
Newman and 
Werbel (1973)     
Oliver and Linda 
(1981)     
Raats et al. (1995)     
Shepherd et al. 
(1991)     
Szajna (1994)     
Van den Putte et al. 
(1996) Study 1     
Van den Putte et al. 
(1996) Study 2     
Van den Putte et al. 
(1996) Study 3     
Table 6.  Choice Measurement 
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In two different studies applying the TPB to investigate the choice of breakfast 
(Gummeson et al. 1997)  and the choice of different milk consumption (Berg et al. 2000), 
the choice of breakfast and milk consumption are measured using four-day and seven-day 
food records respectively (i.e. inclusive).  All subjects are asked to mark day by day on 
which they consumed the food.  In Gummeson et al. (1997) study, the four-day records 
are further divided into health and unhealthy choice of breakfast so that the measure 
ranges between +4 (all 4 days for consuming health food) and -4 (all 4 days for 
consuming unhealthy food) (p. 301). 
2.9. Instant Messaging 
As this thesis compares two different Instant Messaging applications, this section 
briefly reviews the literature of this technology.  The review focuses more on what 
researchers have examined the technology academically, and subsequently explain the 
reasons the thesis chooses two particular technologies. 
The most cited definition for instant messaging in the literature is by Nardi et al. 
(2000) (Rennecker and Godwin, 2003; Vos et al. 2004; Isaacs et al. 2002a; Isacs et al. 
2002b; Grinter and Palen 2002).  They define instant messaging (IM) as “a tool which 
allows for near-synchronous computer-based one-on-one communication”.  Currently, the 
major players of IM include MSN messenger, Yahoo messenger, ICQ and AOL (aiming).  
These IM applications include functions such as history-keeping, file transfer, real-time 
video and audio chatting, sending offline messages, allowing users to check emails, 
appear offline (invisible), notification (pop-up window or knocking sound), and buddy 
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list (Huang and Yen 2003; Rennecker and Godwin 2003; Grinter and Palen 2002; Mock 
2001).  The users of instant messaging, which is also IMing (aiming), are projected to 
grow from about 65 million in 2003 to 260 million in 2007 (Swatz 2003). 
Because instant messaging software is very popular among teenagers and 
adolescents, most of the IM studies have students as the subjects (Huang and Yen 2003; 
Grinter and Palen 2002; Mock 2001; Wang et al. 2004; Lin et al. 2004; Li et al. 2005; Lin 
et al. 2006). Moreover, as IM requires at least two persons to interact with, a number of 
studies also focus on the effects of perceived critical mass, network externalities, or peer 
influence on the usage of IM.  Though these three different constructs are the same, they 
are used in different contexts by researchers applying different theories (Wang et al. 2004; 
Li et al. 2005; Lin et al. 2004; Lin et al. 2006). 
Although not as many as the IM acceptance study by youngsters, instant messaging 
is also gaining importance in organizational settings where employees may supplement 
their communications with it.  Recent research in IM have included issues on whether IM 
is suitable for a work context.  On one side, researchers doubt the contribution of IM in 
the workplace.  For instance, Renneker and Godwin (2003) point out that IM could 
decrease the productivity of works because it increases communicative workloads as well 
as frequency of interruption.  Additionally, researchers also indicate that IM poses a 
security threat to the enterprise (Saunders 2003; Swartz 2003).   On the other side, some 
researchers also show that IM contributes toward corporate communication (Vos et al. 
2004; Nardi et al. 2000; Isaacs et al. 2002a, 2002b, 2002c; Swartz 2003; Saunders 2003). 
This thesis examines the subjects’ perceptions and intended behavior of using two 
instant messaging applications: Yahoo and MSN in a voluntary setting.   These two 
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applications are selected because on one hand, Yahoo has received so many recognitions 
such as the “Editor’s Choice” by CNET (Bigelow 2004), "editors picks", and “5 starts” 
by Softpedia (Softpedia 2006), on the other hand, more and more people prefer using 
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3. Research Model and Hypotheses 
This chapter illustrates the main differences between the attitudinal research (i.e. 
theory of reasoned action/theory of planned behavior) and the satisfaction research (i.e. 
the expectation disconfirmation theory) in explaining choice.  Though there are several 
underlying differences, this chapter also shows that these two theories complement each 
other to explain choice.  Subsequently, it points out the motivations of integrating these 
theories, and the advantages of integrating them.  Lastly, it formulates all hypotheses, and 
describes the proposed model in detail. 
 
3.1. Differences between the TRA/TPB and the EDT 
Before proposing the choice model, this section discusses several key differences 
underlying the theory of reasoned action/ planned behavior and the expectation 
disconfirmation theory.   Firstly, in the EDT, the determinant of intention (i.e. satisfaction) 
has been used merely to measure a post-exposure behavior.  This is because satisfaction 
is a function of the differences between pre-exposure expectation belief and post-
exposure disconfirmation.  On the other hand, in the TRA or the TPB, the determinants of 
intention (i.e. subjective norm, attitude and perceived behavioral control) have been 
mostly applied to measure pre-exposure behavior (LaTour and Peat 1979, p. 434).  
However, a substantial body of research applying the TRA or the TPB have examined 
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prior behavior as one of the predictors to either repeated intention or repeated behavior 
(i.e. post-exposure) (e.g. Ouellette and Wood 1998; Conner et al. 1999; O’Callghan et al. 
1999; Perugini and Bagozzi 2001; Conner and Armitage 1998; Bamberg et al. 2003).  For 
instance, research in substance usages (drug or alcohol misuse) often examines repeated 
intention (the amount of alcohol the person intends to drink next week).  In fact, Ajzen 
(1991) has discussed several prior studies which examine past behavior in his review of 
the TRA.  Therefore, the inclusion of prior behavior into the TRA or the TBP indicates 
that both the TRA and the TPB could also be used to measure post-exposure behaviors.   
Secondly, satisfaction and attitude constructs are different in nature.  Although in an 
early EDT study, researchers suggest that satisfaction and attitude may be similar 
constructs (LaTour and Peat 1979), later studies demonstrate that they are different 
constructs (Oliver 1980; Westbrook and Oliver 1991; Oliver 1981; Tse and Wilton 1988).  
They explain that satisfaction is a judgment of the surprise inherent in a product 
acquisition and / or consumption experience, and is thought to be of a finite duration so 
that satisfaction soon decays into attitude toward purchasing products.  Lastly, though 
both satisfaction and attitude constructs have two dimensions: cognitive and affective, 
most studies focus on the cognitive dimension of satisfaction.  On the other hand, attitude 
is viewed mostly as an affective dimension (please see Section 2.2.1 and 2.3.1 for 
discussion).  In this study, satisfaction is also viewed as a cognitive construct and attitude 
as an affective construct. 
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3.2. An Integrative View of a Choice Model 
3.2.1. Motivation for the Integration 
In an early EDT study, researchers have called for research focusing on the 
integration of the EDT and the TRA (LaTour and Peat 1979, p.434).  To date, only a few 
EDT studies integrate attitudinal components.  These studies only apply one of the 
constructs (i.e. attitude) (Oliver 1980; Oliver and Linda 1981; Oliver 1981; Bhattacherjee 
and Premkumar 2004).  Other attitudinal constructs such as subjective norm, and 
perceived behavioral control have not yet been examined together with the EDT 
constructs.   
Perhaps the reason why these TRA/TPB constructs have never been incorporated 
into the EDT model is because they are pre-exposure constructs (LaTour and Peat 1979), 
especially for subjective norm in the TRA/TPB.  For instance, in the information systems 
research, some researchers point out that subjective norm has a significant influence on 
intention only prior to exposure.  This is mainly because users’ understanding toward the 
system before exposure is vague and ill-formed, thus they need to rely on other 
information or opinions of others (Hartwick and Barki 1994; Agarwal and Prasad 1997; 
and see Venkatesh and Davis 2000 for detailed discussion).   
However, for studies which compare more than two alternative applications, post-
exposure subjective norm may still be able explain the intention to choose an application.  
Subjective norm refers to a user’s perception about someone who is important to her 
think whether she should perform or not to perform a certain behavior.  When the studies 
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compare at least two applications, subjective norm can explain the intention because the 
other important person uses a different application from hers (i.e. post exposure usage).  
In that case, she may still need to comply.  
Similarly, when she and persons important to her make use of the same application, 
post-exposure subjective norm would also enhance her intention to use.  This is especially 
true for some incompatible applications (e.g. two different word processing softwares 
which are not compatible with each other).  In fact, in some studies, all constructs in the 
TRA/TPB have been tested even after consumer has reasonable experiences toward the 
product (see Section 3.1). 
3.2.2. Advantages for the Integration 
Integrating the EDT and the TRA/TPB to examine software choices may have 
certain foreseen advantages.  Firstly, while satisfaction in the EDT is necessary to explain 
a choice, it might not be sufficient.  If a product brings about more or less similar 
satisfaction, one is more likely to choose a product which is more favorable (i.e. attitude 
in the TRA).  Similarly, in the theory of reasoned action or the theory of planned behavior, 
attitude is one of the main predictors of choice, but a positive feeling itself (i.e. attitude) 
may not be enough to explain a choice.   As Bhattacherjee (2001) states “one may have a 
pleasant experience (i.e. positive attitude), but still feel dissatisfied if it is below 
expectation” (p. 354).   
Secondly, the constructs within the two theories complement one another to explain 
choice.  In the EDT, the comparison process to reach a choice is based on satisfaction 
judgment (i.e. whether the software has fulfilled the prior expectation).  This comparison 
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method is mainly based on cognitive processes (i.e. judgment).  On the other hand, in the 
TRA/TPB, the comparisons are based on a positive feeling (i.e. attitude), social 
influences (i.e. subjective norm), and constraints (i.e. perceived behavioral control).   
These represent affective, social, and constraint aspects of comparison processes.   
Moreover, the theoretical link between constructs in the EDT and the TRA/TPB such as 
satisfaction and attitude is also well-established from previous studies (please see Section 
3.1 for details). 
Last but not least, integrating the EDT and the TRA/TPB’s constructs into the 
comparison processes makes the proposed model suitable to more complex choice 
decision.  Researchers have shown considerable interest in evaluating choices of different 
types of products (Kempf 1999; Shiv and Fedorikhin  1999; Feather and Norman 1998).  
For instance, a study which evaluates the choice between a game software (a hedonic 
product) and a grammar-checking software (a functional product) shows that for a 
hedonic software, affective response (arousal) during usage is higher than a functional 
software.  On the other hand, for a functional product, cognitive response is a significant 
predictor of usage while arousal is shown to be insignificant (Kempf 1999).   
These studies demonstrate that choosing a cake over a fruit salad (Shiv and 
Fedorikhin  1999) or choosing a game software over a grammar-checking software 
(Kempf 1999) is mainly driven by affective responses than cognitive responses.  
Accordingly, applying either the EDT or the TRA/TPB alone may not be able to capture a 
complete picture of different product types such as hedonic or functional products.  In 
contrast, the proposed model which consists of cognitive, affective, social, and constraint 
aspects would be able to offer perspectives that are more comprehensive. 
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3.3. The Proposed Model 
The proposed model tries to understand the choice of an application after users have 
been exposed to the product.  While a pre-exposure choice model is also important, users’ 
choice of the application is strongly based on information they have collected on the 
product as well as other people’s opinion (Heilman et al. 2000; Hartwick and Barki 1994; 
Agarwal and Prasad 1997).  The post exposure model may explain the choice better since 
users’ usages on applications have become stable.  In other words, they have discovered 
the favorable and unfavorable features of the product (Bhattacherjee 2001; Heilman et al. 
2000) (please see previous sections for pre-exposure and post-exposure’s review).   
Complicating matters further, as more than one applications are involved, the pre-
exposure choices may also be affected by primary or recency effects (i.e. order effect, e.g. 
which application an individual uses first) (Miller and Campbell 1959).  The primary and 
recency effects may wear out with the experiences and knowledge users gained after 
stable usage (Petty and Cacioppo 1996).  
Since the focus of the study is on the prediction of choice after exposure, the model 
is derived from the expectation-disconfirmation theory which is widely used for 
measuring a product after usage and constructs from the TPB which could also be used to 
examine after post exposure behavior (see Section 3.1 for discussion of applying the 
TRA/TPB to a post exposure behavior).  
Figure 7 shows the proposed model.  The motivation and advantages of integrative 
view of the proposed model have been discussed in the previous sections (please see 
Section 3.2.1 and 3.2.2 respectively).  Consistent to many choice studies, in this study, 
preferred choice is explained by intention to choose (i.e. choice intention) (Dabholkar 
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1994; Shepherd et al. 1991; Laroche and Sadokierski 1994; Mathur 1998; Raats et al. 
1995; Berg et al. 2000; LaBerbera and Mazursky 1983; McQuitty et al. 2000) 
H1:  Higher relative choice intention for application A will lead to application A as 
the preferred choice 
 
Similarly, consistent to the research in the TRA/TPB, especially those studies which 
examine choices (Dabholkar 1994; Candel and Pennings 1999; Mathur 1998), we 
hypothesize that: 
H2:  Relative attitude (e.g. Yahoo attitude-MSN attitude) will be positively related to 
relative choice intention (Yahoo intention-MSN intention) 
 
H3:  Relative subjective norm (Yahoo subjective norm-MSN subjective norm) will 
be positively related to relative choice intention (Yahoo intention-MSN intention) 
 
H4:  Relative perceived behavior control (Yahoo PBC – MSN PBC) will be 
positively related to relative choice intention (Yahoo intention-MSN intention) 
 
H5:  Higher relative perceived behavior control for application A will lead to 
application A as the preferred choice 
 
The main constructs in the EDT are expectation, disconfirmation and satisfaction.  
Satisfaction (i.e. whether the consumer is satisfied or dissatisfied) is hypothesized to be a 
dependent variable of expectation and disconfirmation (see the review of the EDT in 
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Section 2.3).  Expectation could be a pre and post-consumption construct (see Section 
2.3.2), and it is assessed by customer’s beliefs about the levels of attributes possessed by 
a product.  
The most known salient beliefs of computer usage is perceived ease of use and 
perceived usefulness (Davis 1989; Davis et al. 1989).  In the technology acceptance 
model (TAM), many studies have examined these two constructs as predictors of 
intention to use technology (Chin and Todd 1995; Adams et al. 1992; Davis 1989; Davis 
et al. 1989; Hendrickson et al. 1993; Mathieson 1991; Moore and Benbasat 1991).  These 
two constructs have also been applied to predict a choice (Szajna 1996).  However, only 
perceived usefulness (PU) has consistently explained intention.  The effect of perceived 
ease of use (PEOU) on intention has been inconsistent.  According to some studies, this is 
especially true when PEOU is examined after exposure (Davis et al. 1989; Karahanna et 
al. 1999; Venkatesh and Davis 2000; Venkatesh et al. 2003).   
Several longitudinal studies in the TAM have also shown that PU is able to predict 
intention consistently even after exposure (Venkatesh 2000; Venkatesh and Davis 2000; 
Venkatesh et al. 2003).  Recent development of the IS continuance theory (Bhattacherjee 
2001), which is adapted from the EDT, especially conceptualizes PU as a post exposure 
expectation.  PU in this study is an updated PU (i.e. post exposure).   It has the 
characteristics described by Helson (1959) in his adaptation level theory (i.e. post 
exposure PU is embedded with prior experience, and this PU with experience serves as 
baseline level of assessment of beliefs).  Therefore, consistent with previous studies in the 
IS continuance theory and the EDT in general, we posit that 
H6:  Relative perceived usefulness (Yahoo PU – MSN PU) will be positively related 
to relative disconfirmation (Yahoo disconfirmation – MSN disconfirmation) 
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H7:  Relative perceived usefulness (Yahoo PU – MSN PU) will be positively related 
to relative satisfaction (Yahoo satisfaction – MSN satisfaction) 
 
H8:  Relative perceived usefulness (Yahoo PU – MSN PU) will be positively related 
to relative choice intention (Yahoo intention – MSN intention) 
 
H9:  Relative disconfirmation (Yahoo disconfirmation – MSN disconfirmation) will 
be positively related to relative satisfaction (Yahoo satisfaction – MSN satisfaction) 
 
H10:  Relative satisfaction (Yahoo satisfaction – MSN satisfaction) will be positively 
related to relative choice intention (Yahoo intention – MSN intention) 
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In the proposed model, there are two links bridging the EDT, and the TRA/TPB.  
Both of these links are from the EDT (i.e. expectation and satisfaction), and both of them 
are predictors of attitude.  Satisfaction is a judgment of the surprise inherent in a product 
acquisition and / or consumption experience, and is thought to be of finite duration so that 
satisfaction soon decays into attitude toward purchasing products.  The theoretical link 
from satisfaction to attitude can also be explained by the attribution theory from social 
psychology (Weiner 1986).  Attribution theory is about the ways in which people explain 
(i.e. attribute) the behavior.   It looks at how individuals attribute causes to events which 
could be divided into three types: locus (i.e. external or internal to the person), stability 
(whether the cause stays the same or the person can change), and responsibility (whether 
the person can control the cause) (Weiner 1986).   Oliver (1983) describes that attitude 
(i.e. a positive or negative feeling) can be affected by locus-stability-controllability 
matrix, and hypothesize the link from satisfaction to attitude.  Attitude also can be 
affected by beliefs and evaluations of the attributes of the product as well (i.e. 
expectation).  This link not only comes from the attribution theory, but previous research 
from IT acceptance has generally established the link (Davis et al. 1989). Similarly, we 
hypothesize 
H11:  Relative satisfaction (Yahoo satisfaction – MSN satisfaction) will be positively 
related to relative attitude (Yahoo attitude – MSN attitude) 
 
H12:  Relative perceived usefulness (Yahoo PU – MSN PU) will be positively related 
to relative attitude (Yahoo attitude – MSN attitude). 
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4. Research Methodology 
This chapter covers the research methodology applied in this thesis.  First, it 
summarizes the six most common research strategies known by researchers.  Further, it 
illustrates the strengths and weaknesses of each strategy.  This is followed by the 
rationale why this thesis chooses field study as the research strategy.  The next section 
(Section 4.2) illustrates the instrument development process which aims to develop 
constructs with appropriate reliability and validity.   Following the research tradition, 
seven steps are proposed for the development of the instrument.  Section 4.3 shows the 
first step -- how to specify the construct domain by providing the definition of each 
construct and to evaluate items to be included to measure the relevant constructs (e.g. get 
items from previous research).     
Section 4.4 illustrates the conceptual validation for all constructs.  The aim for this 
section is to examine how well items in the constructs at the operational level agree with 
their conceptual level.  In order to achieve acceptable agreement between these two levels, 
two rounds of sorting are conducted.  In the first round, the sorting is unstructured in 
which the judge is not informed about the label of the constructs, and in the second round, 
the sorting is structured (i.e. labels are known by judges).  As the results of these two-
round sorting are acceptable, Section 4.5 describes the pilot study conducted with the 
items resulted from the two-round sorting.  Since the results for the pilot study are also 
satisfactory, the field study is conducted and procedures are described in detail in Section 
4.6.  
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4.1. Choosing a Research Strategy 
There are at least 6 common strategies known to social science researchers.  These 
are laboratory experiment, simulation, field experiment, field study, sample survey, and 
case study (Stone 1978, p. 111).  There are some trade-offs in selecting a particular 
research strategy over others.  For example, field studies are very high in realism, 
moderately low for precision, and have potential for testing causal hypotheses.  On the 
other hand, laboratory experiments are very high in precision, but the naturalness of 
setting and generalizability are very low.  No single method could ensure all 
generalizability, precision, and naturalness of the settings.  McGrath (1984) gives the 
description of the trade-off in his taxonomy (please see Figure 9).   
Studies in the EDT and the TRA/TPB have applied various research strategies.  
Both satisfaction and attitudinal researchers mostly apply field studies, and a numbers of 
the EDT and the TRA/TPB research cover a range of strategies from case studies, 
laboratory studies, experiment and almost all other strategies.  The overall research 
strategy taken to empirically test the relationships in this study will be a field study using 
a survey methodology for data collection.  The characteristics of field studies  means that 
no independent variables are manipulated by the researcher, the researchers minimize 
their intrusion upon the system being studied, and they also depend on self-reports of 
subjects.  Field study data are mostly obtained through questionnaires and to some extend 
through interviews (Stone 1978, pp.111-140).   
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Key research objectives 
A = Point of maximum concern with generalizability of evidence 
B = Point of maximum concern with precision of measurement 
C= Point of maximum concern with realism of setting 
 




 RESEARCH METHODOLOGY 
 
Julian Lin   PAGE 75 OF 197 
 











• Initial "Set-up" 





















• Strength of 
Independent Variables 
• Range of Variables  
• Potential to Manipulate 






































• Potential for Testing 
Causal Hypotheses  
• Potential for Study to 
Change Researcher 








































• Potential for 
Experimenter 
Expectancy Effects  
• Potential for Demand 
Characteristics  














































• Naturalness of Setting  




























• Applicability of Study's 














N:None           L:Low           M:Moderate   H:High 
 




 RESEARCH METHODOLOGY 
 
Julian Lin   PAGE 76 OF 197 
 
This study chooses a field study strategy because of the following reasons: 
1. Independent and intervening variables in this study are either difficult to 
manipulate or do not require to be manipulated .  For example, the independent 
variables such as expectation are assessed by the attributes of the product.  
Manipulating expectation (i.e. how the consumer perceived the attributes of the 
product) is not required in this study. 
2. Most of the TRA/TPB and the EDT research apply field study research strategies.  
Only when researchers need to examine the relationship among different levels of 
expectation (e.g. low expectation and high expectation for the product), 
disconfirmation and satisfaction, they may need to use an experiment strategy. 
3. The description of subjective data such as opinions, attitude and intention is best 
captured using a field survey research (Fowler 1988, p. 86).  For instance, most 
subjects are asked to provide either nominal or ordinal data about subjective states. 
The strengths and the weaknesses of a study depend on the strategy it chooses (a 
field study) and this could be summarized from Table 7 (adapted from Stone 1978). 
4.2. Instrument Development Process 
Different researchers propose various steps for instrument development.  Some 
researchers offer eight steps (Churchill 1979; Moore and Benbasat 1991; Teo 1998, pp. 
58-59; Malhotra and Grover 1998) while others recommend six steps (Neuman 2003, pp. 
268; Hinkin 1998).  Nevertheless, the aim which these researchers want to achieve is the 
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same.  They describe and formulate the sequence of steps which would assist in 
developing constructs with appropriate reliability and validity.  The construction of a 
reliable and valid measure is the most important segment of any study (Neuman 2003; 
Hinkin 1998; Teo 1998, p. 58).  Schoenfeldt (1984) states “Many well-conceived 
research studies have never seen the light of day because of flawed measure” (p. 78).   
Following the cumulate research tradition in IS, the eight step for instrument 
development from Moore and Benbasat (1991), and Teo (1998) which were derived from 
Churchill (1979) is adapted (see Figure 10).  Besides these eight steps, other minor steps 
provided by different researchers are also included (Malhotra and Grover 1998; Neuman 
2003; Hinkin 1998). 
The first step of instrument development is to specify the domain of a construct.  At 
this point, the definitions of all constructs are provided (Nunnally 1979; Hinkin 1998).  
According to domain sampling theory, to measure the complete domain of interest is not 
possible, however the sample of items drawn from a list of potential items should at least 
sufficiently represent the construct under examination (Ghiselli et al. 1981).  The 
definition of each construct is elaborated in Section 4.3.  Items to be included to measure 
the domain are also addressed in the same section. 
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Figure 10. Steps for Instrument Development (Adapted from Churchill, 1979 and 
Teo 1998) 
Step 1: Literature Review 
• Definitions of the constructs are provided 
Step 2: Literature Review 
• The extent to which items should be included to 
measure the domain is determined 
• The extent to, which the measure produces predictable 
results against theoretical hypotheses, is examined  
 
Step 3: Conceptual Validation  
• Sorting 
o 1st round (Unlabeled sorting) 
o 2nd round (Label sorting) 
• If the items do not have acceptable agreements, repeat 
step 3 
Step 4: Collect Data for Initial Test 
• Conduct Initial Test or Pilot Study 
 
Step 5: Purify Measure 
• To ensure mechanism to compile the items is adequate 
• To make an initial assessment of the reliabilities of the 
items (Exploratory Factor Analysis and Internal 
Consistency Assessment e.g. Cronbach’s Alpha) 
Step 6: Collect Field Data 
• Split the data into two sets (if large enough) 
Step 7: Assess Reliability and Validity with New Data 
• Convergent validity 
• Discriminant validity 
Step 1 
Specify Domain of 
Construct 
Step 2  





Step 4  






Collect Field Data 
Step 7 
Assess Reliability & 
Validity 
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The second step of the process is to generate a sample of items.   In this step, the 
extent to which items should be included to measure the domain is determined, and the 
extent to which the measure produces predictable results against theoretical hypotheses is 
examined (Nunnally 1979).  Items which have shown adequate reliabilities and validities 
in  prior research could be adopted.  New items which do not exist or have not been tested 
for reliability and validity could be developed.  Search from literature from the definition 
of the constructs, product brochures, articles, and newspaper may also help to develop the 
new items.  These items could be created from focus group, interviews, and/or experience 
survey (Churchill 1979).  The selection of items to measure domain used in this thesis is 
elaborated in Section 4.3. 
The conceptual validation step sorts items into categories.  Its aim is to access how 
well items in the constructs from operational level relate to the conceptual meaning of the 
construct.  The conceptual validation step involves two rounds: sorting unlabeled and 
labeled categorizations (Moore and Benbasat 1991).  In the first round, four judges 
categorize the items.  The four judges are not given the name of the underlying constructs 
and they are requested to provide the label (the name of the construct) on their own.  In 
the second round, the items which have been shown to be consistent with the theoretical 
intent and have shown acceptable agreements among judges from the first round are used 
for labeled sorting involving new four judges.  These judges categorize the items into the 
labels provided.  After these two rounds of sorting, generally the items developed should 
be consistent with the theoretical intent (Moore and Benbasat 1991; Teo 1998; 
Kankanhalli 2003).  However, if some items are still not consistent with the original 
intended constructs, another round of sorting should be conducted.  This process would 
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be repeated until the revised items show consistency with the original intended constructs.  
The conceptual validation step for the items used in this thesis is described in Section 4.4. 
The fourth step is to collect data for initial test.  Before the instrument is 
administered in the field, an initial test of the instrument on a small scale of audience is 
required (i.e. a pilot study).  The required sample size for the pilot study varies from one 
researcher to another.  For instance, Anderson and Gerbing (1991) recommend a sample 
size of 20 while Schriesheim et al. (1993) suggest a sample of 65 (as cited in Hinkin 
2001).  For the pilot study, convenient samples are also appropriate.  For instance, Moore 
and Benbasat (1991) use a convenient sample involving 20 users and nonusers from the 
business faculties for this step.  The procedures and the results of the pilot test for this 
thesis are illustrated in Section 4.5. 
Purifying the measures is the step after the data from the pilot study are collected.  
The aims of this step are twofold.  Firstly, the aim is to make sure that the approach to 
compile the items is adequate.  This can be accomplished by asking the respondents to 
complete the questionnaire and then to make suggestions on the sentence structures such 
as the length, wording, and instruction (Moore and Benbasat 1991). Secondly, the aim of 
a pilot study is to make an initial assessment of the reliabilities of the items.  This can be 
accomplished by using exploratory factor analysis and internal consistency assessment 
such as Cronbach’s Alpha (Hinkin 1998).  If the results of these tests (exploratory factor 
analysis and alpha) are adequate, the next step will proceed, otherwise step two will be 
repeated.  The results of the exploratory factor analysis and the internal consistency 
assessment are shown in the sub-section of Section 4.5. 
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Once the items have been purified, it is very likely that the items would be 
internally consistent and have content validity. The field data collection which involves 
much larger group of subjects, then, could begin.  If the samples are large enough, the 
data can be separated into two sets.  The first set is used to determine whether the items 
or the model could be refined further, and the second set is held for testing any revision. 
This final step is to analyze the field data for its reliability and validity.  The factor 
analysis and Cronbach’s Alpha procedures are repeated in this step.  If the initial 
assessment of the reliability fails, the process may go back to either step two or step one 
depending on the result. Once the results show adequate reliability, the validity of the 
construct should be assessed.  Construct validity looks at whether the instrumentation has 
captured the true constructs describing the events or merely artifacts of the methodology 
itself in which they are not subject to common methods bias and other forms of bias.  
Construct validity has two subtypes: convergent and discriminant validity.  Convergent 
validity refers to the items in a specific construct moving in the same direction when 
other items for other constructs exist.  This means that the items are highly correlated.  
Discriminant validity is when the items in a specific construct are distinct from other 
constructs.  This means the items in one construct are not highly correlated with other 
constructs (Campbell and Fiske 1959). 
4.3. Operationalization of Construct 
To enhance consistency, all survey instruments are adapted from prior research.  
Most EDT items, except expectation, are from Oliver (1981) and Bhattacherjee (2001).   
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Expectation construct in this study is measured by the beliefs on the product attributes (i.e. 
perceived usefulness), and these items are derived from TAM (Davis 1989).  Some of the 
subjective norm items are from Taylor and Todd (1995a and 1995b) while others are 
derived from Li et al. (2005).  Some of the TRA/TPB items such as attitude, perceived 
behavioral control and choice intention are from Ajzen (1991) while the others are from 
Venkatesh et al.’s (2000) in which the TRA/TPB items were modified to fit the IT 
acceptance context.   
4.3.1. Perceived Usefulness 
Perceived usefulness is defined as “the degree to which a person believes that using 
a particular system would enhance his or her job performance“(Davis 1989).  It consists 
of four items.  Examples are “using this software is useful” and “using this software 
enhances the effectiveness”.  All items on the questionnaire are rated on 7-point Likert 
scales (1=Strongly disagree to 7=Strongly agree).  Appendix B gives all details of the 
survey items. 
4.3.2. Attitude 
Attitude refers to “an individual’s positive feelings or negative feelings about 
performing the target behavior” (Ajzen 1991; Davis et al. 1989; Venkatesh et al. 2003).  
It consists of four items.  Examples are “like working with this software” and “working 
with this software is fun”.  All items on the questionnaire are rated on 7-point Likert 
scales (1=Strongly Disagree to 7=Strongly Agree).   
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4.3.3. Subjective Norm 
The definition of subjective norm is “the person’s perception that most people who 
are important to him think he should or should not perform the behavior in question” 
(Azjen 1991; Fishbein and Azjen 1975, p. 302; Taylor and Todd 1995a, 1995b; 
Venkatesh and Davis 2000; Li et al. 2005).  It consists of six items.  Four items are the 
influence of a specific group of people such as their buddies (i.e. peer influence).  These 
items are taken from Li et al. (2005) in which the subjects measured the influence of their 
friends in an instant messaging context.  Examples are “many of my buddies use instant 
messenger” and “of the buddies I communicate with regularly, many use instant 
messenger”.  The other two items, which are collected for additional analyses, refer to 
more general group of people who could influence the behavior (i.e. social influence).  
They are “people important to me think that I should use this software” and “people who 
influence my behavior think that I should use this software”.  All items on the 
questionnaire are rated on 7-point Likert scales (1=Strongly Disagree to 7=Strongly 
Agree). 
4.3.4. Perceived Behavior Control 
Perceived behavioral control is defined as “perceptions of internal and external 
constraints on behavior and of self-efficacy, resource facilitating conditions, and 
technology facilitating conditions” (Ajzen 1991; Taylor and Todd 1995a and 1995b).  It 
consists of four items.  Examples are “have the resources necessary to use this software” 
and “have the knowledge necessary to use this chat software”.  All items on the 
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questionnaire are rated on 7-point Likert scales (1=Strongly Disagree to 7=Strongly 
Agree). 
4.3.5. Disconfirmation 
Disconfirmation refers to “a mental comparison of an actual state of nature with its 
anticipated probability” (Oliver 1981, p. 35). It consists of three items.  Examples are 
“my experience using this software is better than expected” and “features provided are 
better than expected”, and lastly “overall expectations were confirmed”.  All items on the 
questionnaire are rated on 7-point Likert scales (1=Strongly disagree to 7=Strongly agree). 
4.3.6. Satisfaction 
Satisfaction is defined as “the summary psychological state resulting when the 
emotion surrounding disconfirmed expectations is coupled with the consumer’s prior 
feelings about the consumption experience” (Oliver 1981, p. 27; Bhattacherjee 2001, p. 
354).   It also consists of four items.  Examples are “satisfied with this software because it 
is useful” and “satisfied with the system because it enhances the effectiveness”.  All items 
on the questionnaire are rated on 7-point Likert scales (1=Strongly disagree to 7=Strongly 
agree). 
4.3.7. Choice Intention 
Choice intention is defined as “the subjective likelihood that one will perform or try 
to perform the behavior “.  It consists of four items.  Two items are derived from Devaraj 
et al. (2002) while the others are from Venkatesh et al.’s (2000).  Examples are “intent to 
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use this software again” and “plan to use this software again”.  All items on the 
questionnaire are rated on 7-point Likert scales (1=Strongly disagree to 7=Strongly agree). 
4.3.8. Preferred Choice 
Preferred behavior is defined as “an act of choosing between two alternatives that 
are studied in their own right“.  It consists of one item derived from Dabholkar (1994).   
The item in this question required the subject to make a choice between two technologies.  
The item is “If I had to make a choice between using MSN and Yahoo, I would choose 
(choose ONE ONLY).” 
4.4. Conceptual Validation 
Conceptual validation is an important step for instrument development.  The aim of 
this step is to examine how well items in the constructs from operational level agree with 
their conceptual level.  A process of conceptual validation is carried out for examining all 
theoretical constructs described in Section 4.3.  Only preferred choice is not included for 
sorting as it is a single item construct (please see Section 4.3.8 for details).  The total 
construct in the research model is seven, but habit construct is included for additional 
analyses. The procedure for conceptual validation in this thesis follows Moore and 
Benbasat (1991).  It has been widely used by many researchers (Teo 1998; Kankanhalli 
2003; Chau and Hu 2001; Segars and Grover 1998; Allport and Kerler 2003; Miller et al. 
1997; Dennis et al. 1992; Wang and Strong 1996).  The procedure is carried out in two 
rounds.  In the first round, the sorting is unstructured (i.e. without giving judges any 
 RESEARCH METHODOLOGY 
 
Julian Lin   PAGE 86 OF 197 
category labels), the second round is structured sorting (i.e. judges are given construct 
category labels).  For each round, a different set of four judges categorizes the items.  The 
judges for these two rounds are postgraduate students pursuing research degrees in the 
Department of Information Systems, National University of Singapore and all of them 
have published research papers and have exposures to the sorting techniques. 
The level of conceptual reliability and validity is measured using Cohen’s Kappa 
(Cohen 1960), and item placement hit ratio (Moore and Benbasat 1991).  The measure for 
Kappa is computed for all pairs of judges.  The item placement hit ratio is calculated by 
how the four judges place the items.  As judges put more items correctly into the intended 
constructs, the reliability level of the items would be higher.  If items are placed correctly , 
they also demonstrate convergent validity with the intended constructs, and discriminant 
validity with the other construct.  For Kappa scores, Altman (1991, p. 404) proposes the 
following guideline shown in Table 8. 
 
Kappa scores Level of agreement 
Less than 0.20 Poor agreement 
0.20 to 0.40 Fair agreement 
0.40 to 0.60 Moderate agreement 
0.60 to 0.80 Good agreement 
0.80 to 1.00 Very good agreement 
Table 8. The Guideline for Kappa Score (the Level of Agreement) (Altman 1991) 
 
The level of agreement for all items used in this thesis, which are described in 
Section 4.3, ranges from 0.80 to 1.00 (please see Table 9 and Table 12 for detail) , and 
according to Table 8, they have very good agreement.  The next section presents the 
results of the conceptual validation for all items used in the study in details. 
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4.4.1. Unstructured Sorting Result (Round 1) 
In the first round, items for eight constructs are given to four judges to sort.  Each of 
these items is printed on one 3 X 2-inch index card.  These cards are randomly shuffled 
and presented to the judges.  Each judge categorizes the items and labels them 
individually.  Two judges create eight categories, and the other two have nine categories.  
The differences in the number of categorizations by two pairs of judges do not indicate a 
significant problem.  The discrepancies are because one pair of judges consider six items 
for subjective norms while the other pair consider two items as a more general subjective 
norm (social influence) and the rest four items as peer influence (i.e. friends or buddies).  
Nevertheless, to be consistent with the calculation, though peer influence is a sub-factor 
of subjective norm (social influence) and can be viewed as a separate construct from 
social influence, the categorization of four items as peer influence (e.g. to have nine 
constructs) is presented in this thesis as incorrect or missed.  The actual Kappa scores and 
item placement ratios for nine constructs would be higher when peer influence is rated as 
correct or hit (i.e. the result would be similar to the scores and ratios of eight constructs).  
The result shows that the creation of eight categories by two judges hits the original 
intended eight constructs accurately though different labels are provided by the judges 
(please see Appendix A for detail).  The inter-judge raw agreement scores average 0.976, 
and the Kappa scores average 0.949.  The agreement among raters, expressed as the 
multi-rater kappa statistic (Siegel and Castellan 1988; Carletta 1996), is also very high.  
Multi-rater kappa statistics is calculated with the SPSS mkappasc procedure.  The multi-
rater kappa among four raters categorizing eight constructs is 0.949.  The overall 
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placement ratios of items within target constructs is 98%, with all constructs at or above 


















Judge1-Judge2 .932 .932 .971 .971 
Judge1-Judge3 .966 .832 .985 .926 
Judge1-Judge4 1 .866 1 .941 
Judge2-Judge3 .899 .765 .941 .897 
Judge2-Judge4 .932 .798 .971 .912 
Judge3-Judge4 .966 .966 .985 .985 
Average .949 .860 .976 .949 
Multi-raters using 
mskappsc .949 .861 N/A N/A 
Table 9. Inter-Judge Agreement for 8 Constructs and 8 Constructs in Round 1 
 
ACTUAL CATEGORY TARGET 
CATEGORY PU SI PBC DIS SAT ATT CI HAB N/A Questions 
Hit Rate 
(100%) 
PU 15    1     16 94%
SI  24        24 100%
PBC   16       16 100%
DIS    12      12 100%
SAT     16     16 100%
ATT      14   2 16 88%
CI       16   16 100%
HAB        20  20 100%
NONE            
TOTAL QUESTIONS: 136 TOTAL HITS: 133 OVERALL HIT RATE: 98% 
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit   
Table 10. Item Placement Ratio for 8 Constructs in Round 1 
 
 
Similarly, though peer influence is recorded as “missed”, the creation of nine 
categories by the other two judges also hits the original intended eight constructs, 
additionally both judges also divide subjective norm into two, social influence 
(considered “hit”) and peer influence (considered “missed”).  The inter-judge raw 
agreement scores average 0.949, and the Kappa scores average 0.860.  The multi-rater 
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kappa statistic is 0.861.  The overall placement ratio of items within target constructs is 
92%, with all constructs at or above 88%, except where peer influence is considered as 
missed which is at 50% (please see Table 9 and Table 11). 
ACTUAL CATEGORY 
TARGET 





PU 15    1      16 94%
SI  8         8 100%
PBC   16        16 100%
DIS    12       12 100%
SAT     16      16 100%
ATT      14    2 16 88%
CI       16    16 100%
HAB        20   20 100%
PI(Peer)  8       8  16 50%
TOTAL QUESTIONS: 136 TOTAL HITS: 125 OVERALL HIT RATE: 92% 
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence  
Table 11. Item Placement Ratio for 9 Constructs in Round 2 
4.4.2. Structured Sorting Result (Round 2) 
In round one, two judges rate and label subjective norm into two categories which 
include social influence and peer influence (for a total of nine constructs).  The hit rate 
for item placement ratios and the Kappa’s score are still high for the two categories of 
subjective norm.  For instance, the item placement ratio is 95%, and the multi-raters using 
mskappsc is .861, which according to the guideline in Table 8, is very high agreement.  
Since the hit rate and the Kappa score are still high, and the separation of subjective norm 
into two categories provides refinement to the construct, in round two, nine labels are 
provided for another four judges to sort. 
In round two, the result shows that the inter-judge raw agreement scores average 
0.981, and the Kappa scores average 0.956.  The multi-rater kappa statistic among four 
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raters using mkappasc is also very high at 0.960.  The overall placement ratios of items 
within target constructs is 99%, with all constructs at or above 94% (please see Table 12 
and Table 13).  The final refinement of the items for the initial pilot test is to reword the 
items as necessary as the target technology is the choice of a programming language 









Judge1-Judge2 .967 .985 
Judge1-Judge3 1 1 
Judge1-Judge4 .934 .971 
Judge2-Judge3 .967 .985 
Judge2-Judge4 .934 .971 
Judge3-Judge4 .934 .971 
Average .956 .981 
Multi-raters using mskappsc .960 N/A 










PU 16         16 100%
SI  8        8 100%
PBC   16       16 100%
DIS    12      12 100%
SAT     16     16 100%
ATT    1  15    16 94%
CI       16   16 100%
HAB   1     19  20 95%
PI(Peer)         16 16 100%
TOTAL QUESTIONS: 136 TOTAL HITS: 134 OVERALL HIT RATE: 99% 
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence  
Table 13. Item Placement Ratio for Round 2 
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4.5. Pilot Study 
The instruments which had gone through several steps of sorting (please see Section 
4.4) are used for an initial test (i.e. the pilot study).  Before the final study (i.e. the field 
study) is conducted, it is necessary to test the instruments on a smaller scale of audience.  
The aim of the pilot study is to ask respondents to comment on the survey questionnaire 
and the survey instructions as well as to make an initial assessment of the reliabilities of 
the items before a full-scale of the field study is carried out. 
The target population for the pilot study is a total of 110 undergraduate students 
taking a course on the development of electronic commerce website in the Department of 
Information Systems, National University of Singapore.  The target sample size far 
exceeded the required sample size for the pilot study recommended by most researchers 
(Anderson and Gerbing 1991; Schriesheim et al. 1993 as cited in Hinkin 2001; Moore 
and Benbasat 1991.  For details, please see the fifth paragraph of Section 4.2).  The 
respondents taking this course are suitable for the pilot study because the course trains 
them how to code (i.e. to program) using two different technologies: Java and Microsoft, 
and they need to choose one of these technologies as their main project at the end of the 
semester.  They are free to choose either Java (i.e. JSP, J2EE components, Java Servlet) 
or Microsoft technologies (i.e. ASP or ASP dot NET).  The course arrangement 
coincidently matched the requirement of the research model with two competitive 
products (i.e. application A and application B).  The questionnaire which had undergone 
several steps of sorting in Section 4.4 are modified to fit into this context.  Appendix B 
lists all the items used for the pilot study.  All items are rated using seven-point Likert 
scales ranging from strongly disagree (1) to strongly agree (7). 
 RESEARCH METHODOLOGY 
 
Julian Lin   PAGE 92 OF 197 
After the modification, the questionnaire is administered to the target population (i.e. 
undergraduate student taking the course) after the tutorial classes in week 5 (the end of 
September 2005).  This is to ensure that they had some exposure to the two technologies 
and understand how these work.  Out of 110 registered students, only 94 students 
attended the tutorial that week.  All students completed all questions within 10 to 15 
minutes. Finally, a total of 91 responses are usable.  These questionaire comprises nine 
different constructs for each technology (Java and Microsoft), consisting of perceived 
usefulness, social influence, peer influence, attitude, confirmation/disconfirmation, 
satisfaction, habit, perceived behavioral control and intention.  Data analyses are 
separated into two different technologies, and the results are shown in two different sub-
sections below.     
4.5.1. The Results of Pilot Study for Application A (Java) 
To purify the measures and to examine whether the instruments have adequate 
reliability and validity, the data is analyzed for their inter-item correlations, item-scale 
correlations and Cronbach’s alpha (Churchill 1979; Devellis 1991).  These processes will 
ensure that the problematic questions are culled before they are examined for convergent 
and discriminant validity.  Devellis (1991) proposes six criteria to access the reliability of 
the instrument described in Scale Development: Theory and Applications (pp. 80-86).    
These six criteria are the assessment of (1) scale item inter-correlation, (2) assessing the 
applicability of reverse scoring, (3) item-scale correlation, (4) item variance, (5) item 
mean, and (6) the coefficient alpha.. 
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For the scale item inter-correlation (i.e. the first criterion), the good indication of 
scale reliability can be shown by high inter-correlations among scale items.  The high 
inter-correlations among scale items also imply that they capture a measurement of the 
underlying concept.  The result for scale item inter-correlations for application A (Java) is 
shown in Appendix C (Table 40 to Table 49).   All scale items, except for the fourth item 
in peer influence construct, have a significant and positive relationship with their own 
construct (p < 0.01).  All inter-item correlations but one (the third item in perceived 
behavioral control) have values above r = .50.  However, the third PBC item still has a 
high and significant positive value of r = .46.   
The second criterion is to assess the applicability of reverse scoring.  In the pilot 
study, the only reverse-coded item is the fourth item in peer influence (i.e. few friends I 
communicate with use this software).  The respondents do not appear to be able to 
recognize the reverse coding in this item.  As it is mentioned in the previous paragraph, 
this is the only item which does not have significant inter-correlations with the rest of 
peer influence items, and the correlation of this item with the rest of the peer influence  
items is near to zero (please see Table 42 in Appendix C). 
The assessment of item-scale correlations refer to a group of highly inter-correlated 
items in which each individual item correlate significantly with the collection of 
remaining items.  There are two types of item-scale correlations: the corrected item-scale 
correlation and the uncorrected item-scale correlation.  The corrected item-scale 
correlation is when the item evaluated is correlated with the rest of the items, but 
excluding itself.   The uncorrected item-scale correlation refers to when the item 
evaluated is correlated with the rest of the items, but also including itself.  The results of 
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corrected item-scale correlations and uncorrected item-scale correlations are satisfactory.  
Except for the fourth item in peer influence (i.e. the same item as mentioned above), the 
results for all uncorrected item-scale correlations are greater than 0.58 (p < 0.001) (please 
see Table 39 Appendix C).  Similarly, besides the fourth item in peer influence, the 
results for all corrected item-scale correlations are also greater than 0.58 (p < 0.001) 
(please see Table 49).   
The fourth and the fifth criteria for scale reliability are the assessments of item 
variance and item mean.  According to Devellis (1991) in Scale Development: Theory 
and Applications, the desirable characteristics of these two criteria are relatively high 
variance and a mean which is relatively closer to the center of the range (e.g. for the scale 
from 1 to 7, an item mean near 4 would be reasonably ideal).  The relatively high 
variance indicates that the scale obtained from an item distributed equally.  For instance, 
if all individuals answer the item equally and identically, the variance would be zero, and 
it would not discriminate individuals with the levels of the construct being measured.  On 
the other hand, if a mean is too high or too low, it suggests that the mean is near to one of 
the extremes of the range, and an item may not be able to detect certain characteristics of 
the construct.  For instance, if a mean score at the value of 1 from strongly disagree (1) to 
strongly agree (7), it means that the item may not be worded correctly, and all 
respondents strongly disagree with the item.  Table 49 in Appendix C illustrates that the 
means for all items are acceptable.  No extreme means can be found in all items, and 
most of the items have the means of 4.5.  Additionally, Table 49 also shows relatively 
high variances for all items.  Most items have variance of 1.5. 
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The last criterion for assessing reliability is to look at the coefficient alpha.  The 
previous five criteria discussed above will influence the coefficient alpha.  For instance, a 
non-central mean, poor variability, low inter-item correlations will all decrease the 
coefficient alpha.  The coefficient alphas for all constructs are listed in Table 49.  All 
alphas, except for peer influence, are very high at values above 0.80.  Moreover, if the 
last item in peer influence is deleted, the alpha for this construct increases significantly to 
0.92 (please see Table 49 on p. 168).  These show that all constructs consist of items 
which reliably measured them.   
After examining the items against the six criteria for reliability in the previous 
paragraphs, it is consistently shown from the results (i.e. inter-item correlation, 
Cronbach’s alpha, and scale-item correlation) that the last item in peer influence does not 
have adequate reliability.  Therefore, this item is deleted from further analysis.  The rest 
of the items for the nine constructs are subsequently analyzed for their discriminant and 
convergent validity using partial least square (PLS) software (PLSgraph version 3.0).  
PLS is applied for testing most of the hypotheses because this study is more interested in 
the relationship among constructs.  PLS is especially suitable for this study because it is a 
second generation multivariate technique which could assess measurement model (i.e. 
reliability coefficients, factor analysis) and structural model (i.e. path coefficients, and R2) 
simultaneously in one operation.  Additionally, PLS is suitable for a small set of sample 
size and is not sensitive to normal distribution (Chin 1998, Gefen et al. 2000).  For testing 
path coefficients, t-value is assessed with a nonparametric test of significance known as 
bootstrapping (Chin 1998; Hair et al. 1998).   
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  PU PI SI PBC DIS SAT ATT CI HAB 
PU1J 0.889 0.325 0.330 0.524 0.557 0.611 0.570 0.627 0.422 
PU2J 0.933 0.275 0.352 0.514 0.541 0.502 0.492 0.553 0.394 
PU3J 0.910 0.337 0.366 0.515 0.515 0.543 0.536 0.556 0.432 
PU4J 0.764 0.204 0.330 0.590 0.522 0.503 0.499 0.415 0.483 
PI1J 0.325 0.923 0.520 0.253 0.322 0.280 0.279 0.303 0.201 
PI2J 0.309 0.909 0.511 0.248 0.326 0.263 0.271 0.296 0.189 
PI3J 0.285 0.954 0.489 0.263 0.303 0.276 0.269 0.340 0.202 
SI1J 0.343 0.569 0.931 0.260 0.273 0.264 0.276 0.311 0.241 
SI2J 0.388 0.444 0.930 0.243 0.333 0.335 0.335 0.309 0.226 
PBC1J 0.444 0.207 0.192 0.874 0.619 0.655 0.640 0.483 0.638 
PBC2J 0.573 0.276 0.295 0.896 0.681 0.573 0.608 0.494 0.615 
PBC3J 0.463 0.164 0.225 0.820 0.683 0.570 0.512 0.404 0.579 
PBC4J 0.557 0.261 0.197 0.772 0.641 0.529 0.604 0.515 0.636 
CONF1J 0.570 0.243 0.241 0.771 0.829 0.679 0.739 0.550 0.676 
CONF2J 0.565 0.325 0.363 0.654 0.924 0.702 0.579 0.477 0.554 
CONF3J 0.464 0.328 0.247 0.614 0.876 0.704 0.573 0.469 0.514 
SAT1J 0.542 0.226 0.260 0.640 0.720 0.862 0.701 0.579 0.471 
SAT2J 0.582 0.245 0.308 0.637 0.762 0.959 0.762 0.565 0.645 
SAT3J 0.599 0.291 0.327 0.651 0.759 0.964 0.770 0.545 0.655 
SAT4J 0.583 0.334 0.303 0.650 0.712 0.940 0.733 0.546 0.647 
ATT1J 0.329 0.282 0.245 0.452 0.485 0.539 0.758 0.320 0.628 
ATT2J 0.620 0.277 0.304 0.672 0.701 0.806 0.852 0.609 0.514 
ATT3J 0.492 0.218 0.279 0.594 0.564 0.637 0.903 0.501 0.656 
ATT4J 0.571 0.246 0.299 0.684 0.694 0.722 0.937 0.557 0.719 
INT1J 0.576 0.258 0.259 0.504 0.521 0.564 0.565 0.969 0.530 
INT2J 0.607 0.339 0.331 0.543 0.534 0.586 0.586 0.987 0.576 
INT3J 0.642 0.360 0.339 0.577 0.577 0.595 0.557 0.981 0.577 
INT4J 0.579 0.354 0.360 0.582 0.579 0.584 0.596 0.950 0.575 
HAB1J 0.463 0.222 0.142 0.733 0.625 0.594 0.653 0.464 0.890 
HAB2J 0.484 0.208 0.239 0.759 0.667 0.605 0.677 0.536 0.956 
HAB3J 0.456 0.179 0.248 0.660 0.604 0.605 0.693 0.579 0.970 
HAB4J 0.450 0.200 0.230 0.661 0.600 0.612 0.668 0.547 0.963 
HAB5J 0.473 0.198 0.321 0.671 0.644 0.654 0.703 0.616 0.942 
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence J = Java (Application A) 
Table 14.  Loadings and Cross-Loadings for Application A (Java) 
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There are two criteria for validating convergent and discriminant validity in PLS.  
Firstly, all loadings should be higher than cross-loadings.  This is different from the 
requirement of factor analysis which is stricter.  In general, the cross-loadings in factor 
analysis should not be larger than 0.5 (Hair et al. 1998).  However, it is not very unusual 
to have cross-loadings which are higher than 0.5 in PLS.  For instance, quite some of 
articles published in the reputable journals reported cross-loadings much higher than 0.5 
(e.g. Agrawal and Karahana 2000; Gefen et al. 2000; Karahanna et al. 1999).   
 
 PU PI SI PBC DIS SAT ATT CI HAB 
PU 0.768         
PI 0.108 0.862        
SI 0.154 0.296 0.866       
PBC 0.372 0.075 0.073 0.709      
DIS 0.372 0.116 0.106 0.607 0.769     
SAT 0.383 0.086 0.104 0.478 0.628 0.869    
ATT 0.360 0.086 0.108 0.501 0.518 0.634 0.749   
CI 0.383 0.114 0.111 0.323 0.324 0.359 0.351 0.945  
HAB 0.242 0.045 0.063 0.543 0.441 0.422 0.516 0.338 0.893
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence  
*The bold typeface number on the leading diagonal are the square root of the variance shared 
between the constructs and their measures. Off diagonal elements are the correlations among 
constructs. For discriminant validity, diagonal elements should be larger than off-diagonal elements. 
Table 15. Average Variance Extracted for Application A (Java) 
 
Secondly, the square root of average variance extracted should be larger than the 
other construct correlations (Chin1998; Gefen et al. 2000, p. 19).   Table 14 and Table 15 
present discriminant validity of the constructs.  Table 14 shows that all loadings are 
higher than 0.75. Moreover, all loadings on their own constructs are higher than on other 
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constructs, i.e. comparing the loadings in columns shows that each indicator in the block 
is higher than other indicators from other blocks. Additionally, Table 15 shows the 
average variance extracted (AVE), in which all constructs share more variance with their 
indicators than other constructs. Therefore, the results confirm that the constructs have 
adequate convergent and discriminant validity. 
4.5.2. The Results of Pilot Study for Application B (Microsoft) 
Similar to the analyses conducted for application A (Java) in the previous section, 
the data for application B (Microsoft) will also be analyzed for their inter-item correlation, 
the applicability of reverse coding, item-scale correlation, item variance, mean, and 
Cronbach’s alpha before they are examined for convergent and discriminant validity.   
The results for scale item inter-correlation for application B are similar to 
application A (please see Table 51 - Table 59 in Appendix D for the details).  The inter-
correlations among the same scale items are as high as application A, therefore the results 
demonstrate that the items capture the underlying concept.  All scale items, except for the 
fourth item in peer influence construct, have a significant and positive relationship with 
their own construct (p < 0.01).  All inter-item correlations (except for the third item in 
confirmation construct) have values greater than r = .50.  However, the third item in 
confirmation construct still has a high and significant positive value of r= .49.   
A similar problem of the reverse coding item in application A (Java) is discovered 
in application B (Microsoft).  It seems that the respondents more or less have problems 
with the item “few friends I communicate with use this software”.  The correlation of this 
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item with the rest of the item yields a negative value of less than -0.17 (see Table 53 on p. 
169).   
  PU PI SI PBC DIS SAT ATT CI HAB 
PU1M 0.854 0.312 0.432 0.470 0.573 0.590 0.435 0.499 0.286 
PU2M 0.943 0.273 0.363 0.550 0.527 0.613 0.357 0.427 0.420 
PU3M 0.957 0.331 0.411 0.591 0.566 0.660 0.465 0.472 0.457 
PU4M 0.832 0.305 0.387 0.617 0.481 0.652 0.474 0.408 0.549 
PI1M 0.321 0.917 0.595 0.229 0.313 0.317 0.314 0.236 0.285 
PI2M 0.326 0.944 0.564 0.151 0.230 0.262 0.212 0.261 0.163 
PI3M 0.300 0.925 0.533 0.124 0.228 0.237 0.233 0.179 0.133 
SI1M 0.391 0.632 0.917 0.297 0.364 0.369 0.342 0.258 0.338 
SI2M 0.433 0.511 0.940 0.204 0.350 0.329 0.272 0.301 0.253 
PBC1M 0.560 0.158 0.220 0.837 0.619 0.620 0.624 0.549 0.553 
PBC2M 0.484 0.055 0.175 0.851 0.504 0.529 0.485 0.362 0.556 
PBC3M 0.505 0.171 0.246 0.813 0.601 0.607 0.454 0.427 0.548 
PBC4M 0.485 0.221 0.234 0.810 0.666 0.621 0.462 0.355 0.590 
CONF1M 0.429 0.200 0.245 0.742 0.847 0.648 0.767 0.563 0.643 
CONF2M 0.634 0.282 0.395 0.695 0.922 0.705 0.632 0.564 0.591 
CONF3M 0.467 0.232 0.341 0.432 0.815 0.653 0.607 0.474 0.469 
SAT1M 0.601 0.297 0.370 0.636 0.749 0.869 0.731 0.603 0.607 
SAT2M 0.644 0.236 0.342 0.655 0.682 0.925 0.618 0.472 0.681 
SAT3M 0.672 0.271 0.321 0.670 0.708 0.939 0.613 0.591 0.667 
SAT4M 0.639 0.266 0.324 0.666 0.680 0.911 0.653 0.481 0.635 
ATT1M 0.318 0.363 0.397 0.363 0.549 0.576 0.842 0.528 0.571 
ATT2M 0.556 0.220 0.277 0.581 0.666 0.641 0.802 0.649 0.460 
ATT3M 0.331 0.229 0.271 0.566 0.665 0.616 0.897 0.572 0.634 
ATT4M 0.451 0.144 0.201 0.632 0.769 0.653 0.918 0.589 0.665 
INT1M 0.504 0.257 0.320 0.506 0.611 0.590 0.663 0.975 0.396 
INT2M 0.475 0.282 0.333 0.492 0.587 0.569 0.652 0.981 0.416 
INT3M 0.432 0.215 0.224 0.487 0.570 0.545 0.627 0.943 0.365 
INT4M 0.520 0.197 0.279 0.540 0.604 0.569 0.657 0.937 0.412 
HAB1M 0.429 0.203 0.308 0.574 0.586 0.652 0.623 0.459 0.880 
HAB2M 0.458 0.217 0.301 0.659 0.601 0.657 0.608 0.407 0.943 
HAB3M 0.449 0.194 0.302 0.631 0.628 0.684 0.641 0.354 0.971 
HAB4M 0.433 0.179 0.271 0.633 0.585 0.651 0.604 0.351 0.953 
HAB5M 0.466 0.204 0.295 0.671 0.681 0.687 0.676 0.379 0.936 
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence M = Microsoft 
Table 16.  Loadings and Cross-Loadings for Application B (Microsoft) 
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Further, the assessment of item-scale correlations in application B reveals that the 
corrected and uncorrected item scale are also comparable to application A (Java).  Except 
for the same item in peer influence (i.e. “few friends I communicate with use this 
software”), the results for all uncorrected item-scale correlations are greater than 0.66 (p 
< 0.001) (please see Table 50 in Appendix D on p. 169).  Additionally, the results for all 
corrected item-scale correlation are greater than 0.64 (please see Table 60 in Appendix D 
on p. 171).  
Item variances and item means for application B (Microsoft) are also acceptable 
(please see Table 60 in Appendix D  on p. 171).  The item variances are highly 
comparable to those of application A (Java). Specifically, most items have relatively high 
variances of 1.5.  Similarly, the item means for constructs in application B are mostly 4.5, 
and this number is still close to 4 which is the center of the range.  The high variances 
show that the data obtained from an item is relatively distributed, and the value of the 
item means, which are relatively close to the center of the range, demonstrates that few 
items are worded inappropriately (Devellis 1991). 
Lastly, the assessment of the reliability for application B focuses on the Cronbach’s 
alpha which could be influenced by the factors described above such as inter-item 
correlation, item mean, and item variance.  Since there is no significant problems found 
in the previous factors, all Cronbach’s alphas are acceptable, but the alpha for peer 
influence construct (please see Table 60 in Appendix D on p. 171).  All alphas, except for 
peer influence which is only 0.6, are above 0.82.  However, if the last item in peer 
influence is deleted the alpha increases significantly to the value of 0.92 (please see Table 
53 in Appendix D on p. 171). 
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After removing the last item in peer influence, the data is subjected to convergent 
and discriminant validity.  The two criteria for evaluating convergent and discriminant 
validity in PLS also show the constructs have adequate convergent and discriminant 
validity.  Table 16 shows that all loadings are higher than 0.80.  All loadings on their own 
constructs are also higher than the rest of the constructs.  Table 17 shows that average 
variance extracted for application B in which all constructs share more variance with their 
indicators than other constructs. 
 PU PI SI PBC DIS SAT ATT CI HAB 
PU 0.807         
PI 0.117 0.862        
SI 0.198 0.372 0.862       
PBC 0.385 0.034 0.071 0.685      
DIS 0.359 0.077 0.147 0.524 0.744     
SAT 0.492 0.087 0.140 0.520 0.602 0.830    
ATT 0.234 0.074 0.107 0.390 0.592 0.519 0.750   
CI 0.255 0.062 0.091 0.279 0.383 0.352 0.460 0.920  
HAB 0.227 0.045 0.099 0.458 0.432 0.505 0.452 0.172 0.879
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence  
Table 17.  Average Variance Extracted for Application B (Microsoft). 
4.5.3. Purification of Measurement (Summary of the Results) 
The results of application A and B in the pilot study show that the last item from 
peer influence consistently demonstrates inadequate reliability.  None of its correlations 
with other items in the same construct has exceeded 0.17.  Further, the alphas for the 
construct in two different applications improve significantly when this item is deleted.  
Therefore, this item would not be used for the field study.  In summary, the pilot study 
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has been successfully conducted and the results are satisfactory.  All items used in the 
pilot study, except the last item in peer influence construct, are retained for the field study. 
4.6. The Field Study 
Since the research model examines the choice of instant messaging which users 
preferred (i.e. MSN or Yahoo), the sample requirement for this study is that the subjects 
must have used both instant messaging technologies.  According to one of the most 
successful market research firms in the computer and telecommunications industry, The 
Radicati Group, MSN messenger has about 25% of the instant messaging market share 
and Yahoo has about 19% of the market share in 2005 (Radicati 2005).  However, users 
who have used both MSN and Yahoo messengers are less than 6.5%.   Therefore, 
screening the appropriate sample to be included in the survey is one of the biggest 
challenges in this thesis. 
4.6.1. Sample Selection 
In order to decide on suitable subjects, Integrated Virtual Learning Environment 
(IVLE) was visited.  Integrated Virtual Learning Environment is an application for 
sharing course material online, webcasting lectures, and facilitating discussions / 
interaction amongst students developed by National University of Singapore (NUS).  All 
modules offered in NUS are available in IVLE.  More than a dozen modules which had 
the largest registration (in between 100 to 1000 students) on IVLE in Semester 2 of Year 
2005 - 2006 were visited in early January 2006.  From these modules, information about 
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student names and email addresses were captured.  In total, there were more than 15000 
names and email addresses.  Afterward, a computer program was developed to filter 
duplicate names (because a student may take more than one subject).  At the end, 7662 
unique names and email addresses were extracted from the list of fifteen thousands 
names.   
Another program for customizing emails was created.  The 7662 email addresses 
and student names were used to send customized emails.  In the email, they were 
informed that they could get 10 Singapore dollars if they participate in the survey.  
However, before being selected for the survey, they need to register and fill out the basic 
information and which timeslots they are available and to tick several instant messaging 
applications that they have used and they have in their computers.    
 
Figure 11. The Summary of the Selection and Screening of the Respondents 
2300+ subjects 
registered 
7600+ names  
and email addresses
15000+ names and email addresses 
Obtained the list from 
modules which have the 
largest registration 
Remove the duplicate 
Only a quarter of them has 
Yahoo and MSN in their 
computer, and half of them 
have used both software 





480 have used and 
have Yahoo and 
MSN installed 
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Of 7662 students, more than 2300 students have registered and provided the basic 
information.  Among those who registered (2305 students), 528 students have MSN and 
Yahoo in their computer, but 930 have used MSN and Yahoo before.  As having MSN 
and Yahoo messengers in their computers does not mean the subjects have ever used the 
software (e.g. their brothers or sisters may install the program in the computer), the data 
was screened further to include only those subjects who have used MSN and Yahoo as 
well as who have these two instant messaging software in their computers.  Finally, 480 
records were returned (for the summary of the selection and screening of the respondents, 
please see Figure 11).   
4.6.2. Survey Administration Procedures 
Emails were sent to 480 subjects who have used Yahoo and MSN and have them in 
their computers informing that they had been selected to participate in the survey, and 
gave them the date/time and venue for filling out the survey.  Separate emails were also 
sent to more than 7000 subjects informing that they had not been selected for the survey, 
and thank them for their willingness to participate. 
The survey administration was carried out from 20 January 2006 to 27 January 
2006.  For additionally analysis, two formats of questionnaires were given to every 
subject.  The first format is to compare the two technologies in a two-answer format, one 
technology followed by the other (named as two-answer or side by side format) as 
illustrated in Figure 12. 
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Using this software enables me to communicate ideas more quickly. 
Yahoo Disagree 1 2 3 4 5 6 7 Agree 
 
MSN Disagree 1 2 3 4 5 6 7 Agree 
 
Figure 12. Two-answer format (Side by Side Format). 
 
The other format is to compare the two technologies in single answer format.  In the 
answer box, one technology is at the left side and the other technology is at the right side 
(named as single answer or unidimensional format) such as illustrated in Figure 13. 
Using this software enables me to communicate ideas more quickly. 







MSN        Yahoo 
Figure 13. Single Answer (Unidimensional) Format 
 
Some of the subjects are first given the two-answer format, and then the single 
answer format in one session (the serial number for this questionnaire starts with ab00), 
while the other subjects are given the single answer format first, and then the two-answer 
format in another session (the serial number for this questionnaire starts with xy00).  The 
t-test for equality of means reveals that there are no significant differences found in most 
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t-test for Equality of Means 
95% 
Confidence 
Interval of the 
Difference 
  












-0.76 80.00 0.45 -0.15 0.19 -0.53 0.24 
Perceived 
Usefulness 











-0.44 80.00 0.66 -0.16 0.36 -0.87 0.55 
Social 
Influence 








0.22 80.00 0.83 0.07 0.34 -0.60 0.74 
Peer 
Influence 





















-0.66 80.00 0.51 -0.15 0.23 -0.61 0.31 
Disconfirm
-ation for 




-0.62 38.48 0.54 -0.15 0.24 -0.64 0.34 
Table 18.  T-test for Two Treatments for All Constructs in Application A (Yahoo) 
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t-test for Equality of Means 
95% 
Confidence 
Interval of the 
Difference 
  












-0.79 80.00 0.43 -0.17 0.22 -0.61 0.26 
Satisfaction 


























1.35 80.00 0.18 0.29 0.22 -0.14 0.73 
Intention 






















-0.67 40.62 0.51 -0.20 0.30 -0.80 0.40 
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t-test for Equality of Means 
95% 
Confidence 
Interval of the 
Difference 
  












2.62 80.00 0.01 0.62 0.24 0.15 1.09 
Perceived 
Usefulness 








1.39 80.00 0.17 0.45 0.33 -0.20 1.10 
Social 
Influence 








2.24 80.00 0.03 0.75 0.34 0.08 1.42 
Peer 
Influence 





















1.29 80.00 0.20 0.39 0.30 -0.21 0.98 
Disconfirm
-ation for 




1.15 33.99 0.26 0.39 0.34 -0.30 1.07 
Table 19.  T-test for Two Treatments for All Constructs in Application B (MSN) 
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t-test for Equality of Means 
95% 
Confidence 
Interval of the 
Difference 
  












1.20 80.00 0.24 0.31 0.26 -0.21 0.83 
Satisfaction 




















2.43 80.00 0.02 0.71 0.29 0.13 1.28 
Intention 
















0.32 34.60 0.75 0.13 0.40 -0.68 0.94 
 
Table 19.  T-test for Two Treatments for All Constructs in MSN (Continue) 
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4.6.3. Survey Item 
Items for the questionnaires are taken directly from the pilot study.  These items are 
shown to have adequate reliability and validity (see Section 4.5).  Besides these items, 
one more item is added for perceived usefulness, and two more items are added for 
attitude construct.  Adding extra items after the pilot study is not unusual.  Moore and 
Benbasat (1991), for instance, added several items after the initial test.  Originally in the 
pilot study, perceived usefulness consists of four items (usefulness, effectiveness, 
improves performance, and do thing more quickly).  For this field study, one item 
(increase productivity) is included in perceived usefulness construct, and it consists of 
five items.  In the pilot study, attitude consists of four items (make life interesting, good 
idea, fun, and like working).  Two more items (pleasant using the software and enjoy 
using it) are added to make attitude construct consists of six items (see Appendix E for 
details). 
4.6.4. Survey Response 
Out of those 480 eligible subjects, only 316 could come and took the survey.    
These subjects come from 7 different faculties/ programmes including arts and social 
sciences, engineering, faculties (non-graduating, non-exchange special students), school 
of business, school of computing, school of design and environment and science.   Out of 
316 responses, 300 are usable. 103 respondents are female (34.33%), and 197 are male 
(65.66%).  27 respondents are students enrolled in Year 2001 and 2002, 152 respondents 
are students enrolled in Year 2003 and 2004, 121 respondents are students enrolled in 
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Year 2005 and 2006 (for details, please see the descriptive statistics of the respondents in 
Table 20). 
  
Attribute Frequency Percent Min Max Average Std. Dev 
Gender 
Male 103 34.3 -- -- -- -- 











-- -- -- -- 
ENGINEERING 125 41.7 -- -- -- -- 
FACULTIES 3 1.0 -- -- -- -- 
SCHOOL OF 
BUSINESS 
34 11.3 -- -- -- -- 
SCHOOL OF 
COMPUTING 





-- -- -- -- 
SCIENCE 26 8.7 -- -- -- -- 
How long have they used Yahoo 
1-3 (not long) 60 20.0
4 (neutral) 41 13.7
5-7 (long)  199 66.3
1 7 5.08 1.77 
How long have they used MSN 
1-3 (not long) 67 22.3
4 (neutral) 28 9.3
5-7 (long)  205 68.4
1 7 5.12 1.86 
How much experience do they have with Yahoo 
1-3 (little) 63 21.0
4 (neutral) 35 11.6
5-7 (very)  202 67.3
1 7 5.06 1.77 
How much experience do they have with MSN 
1-3 (little) 39 13.0
4 (neutral) 26 8.6
5-7 (very)  235 78.3
1 7 5.56 1.56 
Table 20. Descriptive Statistics of the Respondents 
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5.  Data Analyses 
This chapter presents the statistical analyses of the data gathered in the field study.  
The statistical tools are described in the first section of this chapter (Section 5.1).  Before 
the structural model for each software application is presented, Section 5.2 describes the 
measurement model for each application.  The purpose of analyzing the measurement 
model is to ensure that the data obtained from the field study has acceptable validity and 
reliability.  First, each construct is accessed for its alpha (i.e. composite reliability) to 
ensure each of them has an acceptable reliability.  The results show that all alphas are 
highly acceptable.  Subsequently, these constructs are assessed for their convergent and 
discriminant validities by using partial least square’s (PLS) cross-loading and square root 
of the average variance extracted.  The results also show that the constructs have 
adequate convergent and discriminant validity.  After there is no problem with the 
measurement model, the structural model for each application is then presented in Section 
5.3. 
5.1. Statistical Tools 
PLS (partial least square) is applied for testing all of the hypotheses except for 
preferred choice which is a binary dependent variable.  PLS is especially suitable for 
testing most of the relationships in this study because it is a second generation 
multivariate technique which could assess measurement model (i.e. reliability coefficients, 
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factor analysis) and structural model (i.e. path coefficients, and R2) simultaneously in one 
operation.  Additionally, PLS is suitable for a small set of sample size and is not sensitive 
to normal distribution (Chin 1998; Gefen et al. 2000).  For testing path coefficients, t-
value is assessed with a nonparametric test of significant known as bootstrapping (Chin 








=    PLS will be used for the statistical analyses 
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However, since subjects are required to analyze application choice which is a 
dichotomous dependent variable, PLS will not be used to examine this variable. 
Discriminant analysis or logistic regression is more suitable to examine a categorical 
dependent variable (Hair et al. 1998, p. 244).  This study chooses logistic regression over 
discriminant analysis technique to examine the paths to choice for two reasons.  Firstly, 
discriminant analysis may yield the result outside the range of 0 to 1, and secondly 
discriminant analysis relies on certain restrictive normality assumptions on the 
independent variables (Howell 2002, p.583).   In logistic regression, Nagelkerke’s R-
Square is used to explain the choice.  Nagelkerke’s R-square is similar to R-square in 
linear regression. The t-value for the path is calculated by dividing the coefficient 
obtained from the logistic regression by the standard error (Hair et al. 1998; Howell 
2002).   Figure 14 summarizes the paths which will be analyzed using either PLS or 
logistic regression statistical technique.  
5.2. Measurement Model 
This section illustrates the measurement models for application A, B, and relative 
value in the proposed model. First, the reliability, convergent and discriminate validity 
and multicolinearity of application A are examined.  Then, similar examinations are 
applied for application B and relative model.  The results show there is no problem with 
the measurement models for these three models. 
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Mean S.D Min Max Composite 
Reliability 
PU1A 5.77 1.41 1 7 
PU2A 5.50 1.50 1 7 
PU3A 5.38 1.39 1 7 
PU4A 5.07 1.38 1 7 
PU5A 5.06 1.44 1 7 
0.937 
SI1A 4.61 1.71 1 7 
SI2A 4.48 1.64 1 7 
0.943 
PI1A 4.68 2.17 1 7 
PI2A 4.75 2.17 1 7 
PI3A 4.63 2.10 1 7 
0.924 
PB1A 5.60 1.39 1 7 
PB2A 5.95 1.25 1 7 
PB3A 6.20 1.04 2 7 
PB4A 6.15 1.09 2 7 
0.873 
DI1A 5.29 1.37 1 7 
DI2A 5.33 1.30 1 7 
DI3A 5.48 1.24 1 7 
0.924 
S1A 5.38 1.30 1 7 
S2A 5.30 1.38 1 7 
S3A 5.19 1.25 1 7 
S4A 5.09 1.27 1 7 
S5A 5.00 1.28 1 7 
0.949 
A1A 5.42 1.35 1 7 
A2A 5.63 1.36 1 7 
A3A 5.52 1.35 1 7 
A4A 5.32 1.52 1 7 
A5A 5.29 1.43 1 7 
A6A 5.39 1.37 1 7 
0.963 
I1A 5.59 1.75 1 7 
I2A 5.61 1.76 1 7 
I3A 5.59 1.76 1 7 
I4A 5.55 1.73 1 7 
0.990 
H1A 5.11 1.70 1 7 
H2A 4.87 1.92 1 7 
H3A 4.63 2.02 1 7 
H4A 4.56 2.03 1 7 
H5A 4.56 2.08 1 7 
0.973 
PU=Perceived Usefulness SI=Social Influence PB=Perceived Behavioral Control 
S=Satisfaction A=Attitude I= Choice Intention; H=Habit 
DI=Disconfirmation PI=Peer Influence B=MSN Messenger 
Table 21.  Composite Reliability and Descriptive Statistics of the Items in 
Application A (Yahoo Messenger). 
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5.2.1. Reliability for Application A 
Reliability refers to “the extent to which the items used to measure a construct 
reflect a true common score for the construct” (Kerlinger 1986).  The common method to 
test reliability is Cronbach Alpha reliability (Cronbach 1951).  However, in PLS, 
reliability is accessed by composite reliability (ρC), and is calculated by (Σλi)2 / [(Σλi)2 + 
Σivar(εi)], where λi is the component loading to an indicator and var(εi) equals to 1 - λi2 
(Chin 1998).  The guideline which indicates adequate reliability is a value with at least 
0.70 (Cronbach and Meehl 1955; Hair et al. 1998).  Table 21 shows the composite 
reliability of all constructs as well as the descriptive statistics of each item used in the 
thesis.  As shown in the table, all constructs used have adequate reliabilities.   Further, the 
assessment of scale item inter-correlation, item-scale correlation, item variance, 
coefficient alpha (Cronbach Alpha) of each construct shown in Appendix F are 
satisfactory (please see pp. 185 - 188 for detail).  
5.2.2. Convergent/Discriminant Validity for Application A 
Similar to the procedure for the pilot study, two criteria are used for validating 
convergent and discriminant validity. The first criterion is that all loadings should be 
higher than cross-loadings.  This requirement is not as strict as the requirement for the 
factor analysis where the cross-loadings should not be larger than 0.5.  As mentioned in 
the previous chapter (Section 4.5.1, p. 96), quite a few of research papers published in 
reputable journals such as MIS Quarterly often reported cross-loadings which are higher 
than 0.5.   The second criterion is that the square root of average variance extracted 
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should be larger than the other construct correlations (Chin 1998; Gefen et al. 2000, p. 
19).   Table 22 and Table 23 present convergent and discriminant validity of the 
constructs.  Table 22  shows that all loadings in their own constructs are higher than 0.83.  
All loadings on their own constructs are also higher than on other constructs.  
 PU PI SI PBC DIS SAT ATT CI HAB 
PU1A 0.846 0.501 0.502 0.495 0.468 0.589 0.590 0.534 0.525
PU2A 0.853 0.437 0.470 0.520 0.483 0.658 0.613 0.541 0.514
PU3A 0.906 0.403 0.505 0.450 0.506 0.679 0.577 0.458 0.489
PU4A 0.876 0.377 0.523 0.475 0.532 0.671 0.576 0.457 0.490
PU5A 0.839 0.354 0.497 0.491 0.477 0.664 0.558 0.441 0.466
PI1A 0.474 0.970 0.655 0.429 0.500 0.537 0.539 0.618 0.640
PI2A 0.459 0.970 0.638 0.423 0.474 0.519 0.543 0.631 0.622
PI3A 0.445 0.940 0.591 0.411 0.486 0.529 0.517 0.624 0.620
SI1A 0.553 0.623 0.953 0.423 0.503 0.560 0.538 0.545 0.546
SI2A 0.538 0.579 0.936 0.378 0.462 0.510 0.480 0.469 0.574
PB1A 0.480 0.424 0.399 0.790 0.448 0.456 0.544 0.460 0.454
PB2A 0.471 0.388 0.397 0.867 0.426 0.425 0.498 0.576 0.445
PB3A 0.354 0.170 0.213 0.744 0.233 0.275 0.303 0.329 0.217
PB4A 0.469 0.340 0.306 0.775 0.461 0.410 0.537 0.456 0.347
DI1A 0.537 0.470 0.489 0.449 0.870 0.606 0.619 0.561 0.543
DI2A 0.477 0.419 0.414 0.439 0.917 0.625 0.629 0.597 0.433
DI3A 0.518 0.430 0.471 0.469 0.900 0.632 0.700 0.631 0.526
S1A 0.674 0.537 0.525 0.460 0.605 0.864 0.663 0.589 0.564
S2A 0.639 0.462 0.458 0.435 0.546 0.869 0.644 0.515 0.508
S3A 0.729 0.498 0.545 0.467 0.661 0.933 0.715 0.578 0.556
S4A 0.671 0.468 0.499 0.432 0.634 0.899 0.675 0.560 0.530
S5A 0.630 0.436 0.489 0.428 0.623 0.867 0.670 0.523 0.544
A1A 0.628 0.447 0.482 0.505 0.678 0.701 0.874 0.635 0.585
A2A 0.579 0.475 0.458 0.572 0.639 0.672 0.870 0.688 0.562
A3A 0.566 0.471 0.448 0.561 0.663 0.663 0.918 0.675 0.585
A4A 0.627 0.493 0.490 0.547 0.631 0.682 0.909 0.617 0.683
A5A 0.608 0.501 0.487 0.521 0.633 0.662 0.903 0.631 0.644
A6A 0.641 0.556 0.557 0.557 0.679 0.727 0.936 0.708 0.697
I1A 0.562 0.635 0.528 0.582 0.653 0.627 0.723 0.981 0.675
I2A 0.525 0.632 0.522 0.571 0.640 0.590 0.705 0.981 0.659
I3A 0.546 0.633 0.531 0.576 0.653 0.604 0.708 0.986 0.660
I4A 0.576 0.616 0.537 0.577 0.667 0.628 0.735 0.976 0.653
H1A 0.568 0.581 0.492 0.533 0.560 0.610 0.672 0.639 0.864
H2A 0.605 0.612 0.548 0.486 0.539 0.610 0.696 0.687 0.943
H3A 0.525 0.581 0.562 0.414 0.515 0.556 0.635 0.612 0.959
H4A 0.508 0.619 0.580 0.414 0.519 0.555 0.628 0.622 0.968
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS= Disconfirmation;   A = Yahoo 
Table 22.  Loadings and Cross-Loadings for Application A (Yahoo Messenger) 
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Additionally, Table 23 shows the average variance extracted (AVE), in which all 
constructs share more variance with their indicators than with other constructs. Therefore, 
the results confirm that the constructs have adequate convergent and discriminant validity. 
 PU PI SI PBC DIS SAT ATT CI HAB 
PU 0.747         
PI 0.230 0.861        
SI 0.334 0.406 0.892       
PBC 0.317 0.186 0.181 0.633      
DIS 0.326 0.242 0.262 0.255 0.802     
SAT 0.570 0.294 0.323 0.251 0.481 0.787    
ATT 0.455 0.297 0.293 0.364 0.526 0.578 0.813   
CI 0.317 0.411 0.291 0.346 0.444 0.390 0.535 0.962  
HAB 0.331 0.410 0.350 0.226 0.313 0.372 0.482 0.455 0.880
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS=Disconfirmation 
Table 23.  Average Variance Extracted for Application A (Yahoo) 
 
5.2.3. Assessing Multicollinearity for Application A (Yahoo Messenger) 
Evaluating the correlations (i.e. multicollinearity) among the independent variables 
is very important.  Multicollinearity could influence the estimation of the regression 
coefficients, could limit the size of the path coefficients and could reduce the contribution 
of all independent variables because the effects of the independent variables could not be 
separated (Hair et al. 1998, p. 189).  To measure whether there is colinearity among the 
independent variables, two measures commonly used are the tolerance value and its 
inverse (the variance inflation factor) (Hair et al. 1998; Field 2000).  There are two 
common guidelines in determining whether colinearity exists.  First, if the largest 
variance inflation factor (VIF) is larger than 10, then there is cause for concern.  Second, 
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if the tolerance is below 0.1, it indicates a serious problem (Myers 1990; Bowerman and 
O’Connell 1990 as cited by Field 2000; Hair et al. 1998). 
In the proposed model, there are four dependent variables which are explained by at 
least two independent variables (i.e. because colinearity can only be analyzed if there are 
at least two independent variables). Each set of the independent variables which predict 
the four dependent variables are examined for multicollinearity.  Table 24 shows the 
results of collinearity statistics for four dependent variables.  There is no serious 
multicollinearity.  The largest VIF is only 3.28 which is much lower than 10, and none of 










Predictor Constructs Tolerance VIF Predictor Constructs Tolerance VIF 
Choice Intention 0.667 1.500 Perceived Usefulness 0.674 1.483
Perceived Behavioral 









Predictor Constructs Tolerance VIF Predictor Constructs Tolerance VIF 
Perceived Behavioral 
Control 0.585 1.709 Perceived Usefulness 0.432 2.316
Perceived Usefulness 0.358 2.791 Satisfaction 0.432 2.316
Satisfaction 0.304 3.286      
Peer Influence 0.510 1.962    
Attitude 0.342 2.923    
Social Influence 0.481 2.077    
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5.2.4. Reliability for Application B (MSN Messenger) 
The reliabilities for constructs used in MSN messenger is assessed using a similar 
procedure as for Yahoo messenger (please see Section 5.2.1).  The lowest composite 
reliability is for perceived usefulness which is nearly 0.90, and the highest reliability is 
for choice intention construct which is nearly 0.97 (please see Table 25).   These numbers 
are much higher than the proposed value by researchers which is at 0.70 and above 
(Cronbach and Meehl 1955; Hair et al. 1998).  Table 25 also lists all means and standard 
deviations for all items used in the study. 
5.2.5. Convergent/Discriminant Validity for Application B (MSN 
Messenger) 
Table 26 shows that all loadings on their own constructs in application B (MSN 
messenger) are higher than the cross-loadings with other constructs.  For instance, the 
five loadings of perceived usefulness items are higher on its column than other columns.  
Similar to application A (Yahoo messenger), in application B two items in perceived 
usefulness (pu1b, pu2b) are slightly lower than the other PU items, but compared to the 
cross-loadings, these loadings are still much higher (please see Table 22 and Table 26 
respectively).  For example, the highest cross-loading is only 0.642 (i.e. pu1b with PBC 
factor), but the loading on its on construct is much higher at 0.754. 
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Mean S.D Min Max Composite 
Reliability 
PU1B 6.14 1.06 1 7 
PU2B 5.91 1.13 2 7 
PU3B 5.62 1.22 1 7 
PU4B 5.29 1.27 1 7 
PU5B 5.30 1.31 1 7 
0.898 
SI1B 5.37 1.49 1 7 
SI2B 5.17 1.50 1 7 0.936 
PI1B 6.23 1.35 1 7 
PI2B 6.22 1.38 1 7 
PI3B 6.17 1.32 1 7 
0.968 
PB1B 5.74 1.32 1 7 
PB2B 6.14 1.06 2 7 
PB3B 6.27 1.04 2 7 
PB4B 6.25 1.03 2 7 
0.899 
DI1B 5.63 1.21 1 7 
DI2B 5.43 1.26 1 7 
DI3B 5.51 1.28 1 7 
0.921 
S1B 5.68 1.08 1 7 
S2B 5.57 1.15 1 7 
S3B 5.40 1.09 1 7 
S4B 5.34 1.16 1 7 
S5B 5.28 1.16 1 7 
0.927 
A1B 5.74 1.13 1 7 
A2B 5.93 1.12 1 7 
A3B 5.90 1.14 1 7 
A4B 5.65 1.37 1 7 
A5B 5.63 1.23 1 7 
A6B 5.69 1.23 1 7 
0.946 
I1B 6.38 .99 1 7 
I2B 6.42 .97 1 7 
I3B 6.39 .99 2 7 
I4B 6.26 1.15 1 7 
0.969 
H1B 5.73 1.35 1 7 
H2B 5.83 1.34 1 7 
H3B 5.62 1.55 1 7 
H4B 5.64 1.55 1 7 
H5B 5.60 1.62 1 7 
0.959 
PU=Perceived Usefulness SI=Social Influence PB=Perceived Behavioral Control 
S=Satisfaction A=Attitude I=Choice Intention; H=Habit 
DI=Disconfirmation PI=Peer Influence B=MSN Messenger 
Table 25.  Composite Reliability and Descriptive Statistics of the Items in 
Application B (MSN Messenger). 
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 PU PI SI PBC DIS SAT ATT CI HAB 
PU1B 0.754 0.549 0.296 0.642 0.427 0.484 0.510 0.556 0.451
PU2B 0.781 0.424 0.280 0.526 0.371 0.513 0.429 0.471 0.430
PU3B 0.846 0.391 0.383 0.434 0.357 0.547 0.467 0.438 0.440
PU4B 0.805 0.323 0.405 0.396 0.386 0.530 0.403 0.392 0.351
PU5B 0.802 0.291 0.388 0.418 0.379 0.570 0.438 0.381 0.361
PI1B 0.505 0.966 0.433 0.642 0.467 0.506 0.559 0.671 0.672
PI2B 0.496 0.972 0.414 0.652 0.416 0.490 0.551 0.686 0.669
PI3B 0.428 0.922 0.376 0.605 0.433 0.465 0.511 0.602 0.648
SI1B 0.427 0.440 0.949 0.326 0.373 0.390 0.479 0.437 0.462
SI2B 0.391 0.356 0.927 0.272 0.309 0.326 0.410 0.369 0.395
PB1B 0.487 0.577 0.329 0.818 0.373 0.459 0.489 0.484 0.543
PB2B 0.511 0.584 0.283 0.905 0.371 0.467 0.470 0.537 0.532
PB3B 0.473 0.359 0.181 0.758 0.228 0.275 0.287 0.315 0.292
PB4B 0.556 0.623 0.253 0.835 0.496 0.492 0.485 0.557 0.517
DI1B 0.484 0.418 0.343 0.454 0.882 0.561 0.612 0.526 0.440
DI2B 0.374 0.339 0.289 0.346 0.903 0.477 0.498 0.451 0.408
DI3B 0.422 0.463 0.341 0.416 0.890 0.553 0.567 0.522 0.503
S1B 0.527 0.553 0.326 0.505 0.569 0.836 0.682 0.652 0.578
S2B 0.528 0.457 0.288 0.480 0.474 0.836 0.564 0.518 0.492
S3B 0.623 0.420 0.357 0.459 0.511 0.890 0.601 0.536 0.490
S4B 0.577 0.336 0.310 0.385 0.519 0.835 0.553 0.495 0.427
S5B 0.556 0.382 0.346 0.389 0.453 0.841 0.556 0.488 0.416
A1B 0.418 0.486 0.405 0.417 0.591 0.572 0.814 0.601 0.501
A2B 0.522 0.548 0.429 0.514 0.524 0.628 0.839 0.635 0.564
A3B 0.470 0.483 0.390 0.460 0.537 0.618 0.887 0.643 0.555
A4B 0.427 0.433 0.396 0.413 0.521 0.588 0.871 0.599 0.590
A5B 0.536 0.447 0.401 0.445 0.529 0.589 0.861 0.602 0.566
A6B 0.549 0.535 0.445 0.516 0.570 0.633 0.906 0.705 0.648
I1B 0.540 0.693 0.390 0.577 0.521 0.589 0.696 0.946 0.670
I2B 0.544 0.678 0.412 0.546 0.513 0.606 0.666 0.954 0.649
I3B 0.521 0.635 0.395 0.571 0.527 0.617 0.671 0.962 0.661
I4B 0.523 0.576 0.433 0.520 0.565 0.596 0.727 0.907 0.621
H1B 0.479 0.634 0.369 0.580 0.488 0.569 0.611 0.650 0.819
H2B 0.489 0.657 0.410 0.580 0.490 0.556 0.654 0.671 0.903
H3B 0.442 0.619 0.429 0.500 0.444 0.481 0.605 0.603 0.934
H4B 0.465 0.632 0.417 0.505 0.457 0.510 0.586 0.625 0.942
H5B 0.453 0.617 0.456 0.503 0.428 0.484 0.557 0.591 0.934
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS=Disconfirmation; B = MSN 
Table 26.  Loadings and Cross-Loadings for Application B (MSN Messenger) 
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Table 27 shows the result of the average variance extracted (AVE) for MSN 
messenger.  As shown in the table, all constructs share more variance with their indicators 
than with other constructs.   In summary, the results in Table 26 and Table 27 show that 
all items in application B have adequate convergent and discriminant validity. 
 
 PU PI SI PBC DIS SAT ATT CI HAB 
PU 0.637         
PI 0.251 0.909        
SI 0.192 0.183 0.880       
PBC 0.373 0.441 0.103 0.690      
DIS 0.233 0.211 0.134 0.211 0.796     
SAT 0.439 0.261 0.148 0.276 0.358 0.719    
ATT 0.321 0.322 0.227 0.287 0.399 0.492 0.745   
CI 0.319 0.471 0.187 0.346 0.318 0.408 0.536 0.888  
HAB 0.262 0.483 0.211 0.343 0.257 0.326 0.439 0.477 0.824
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS=Disconfirmation 
Table 27.  Average Variance Extracted for Application B (MSN Messenger) 
 
5.2.6. Assessing Multicollinearity for Application B (MSN Messenger) 
The results of the collinearity statistics among independent variables which predict 
four dependent variables for MSN messenger are shown in Table 28.  Both the tolerance 
values and variance inflation factor (VIF) values meet the two requirements: VIF must be 
smaller than 10, and the tolerance value must be above 0.1.  Therefore, there is no serious 
multicollinearity found among independent variables in application B.   
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Predictor Constructs Tolerance VIF Predictor Constructs Tolerance VIF 
Choice Intention 0.676 1.480 Perceived Usefulness 0.776 1.288
Perceived Behavioral 
Control 0.676 1.480 Disconfirmation 0.776 1.288
Dependent Variable: 





Predictor Constructs Tolerance VIF Predictor Constructs Tolerance VIF 
Perceived Behavioral 
Control 0.470 2.128 Perceived Usefulness 0.559 1.788
Perceived Usefulness 0.446 2.245 Satisfaction 0.559 1.788
Satisfaction 0.402 2.486     
Peer Influence 0.488 2.048    
Attitude 0.425 2.352    
Social Influence 0.703 1.423    
Table 28.  Assessing Multicollinearity among Constructs in MSN Messenger 
 
5.2.7. Reliability for Relative Model 
Before the reliabilities of the constructs in the relative model are presented, several 
comparison mechanisms are examined.  Appendix G compares the relative model across 
different comparison mechanisms.  All constructs are calculated using difference, ratio 
and dummy comparison.  Similar to previous studies which have demonstrated that the 
relative model by applying comparison by difference is superior to comparison by ratio or 
dummy comparison mechanism (Candel and Penning 1999; Lin et al. 2006), the results 
here have also confirmed that applying comparison by difference mechanism is the best.   
Therefore, the reliability, convergent, discriminant validity and other statistical results for 
the relative model which are reported in this chapter use the comparison by difference 
method (i.e. application A - application B). 
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Mean S.D Min Max Composite 
Reliability 
PU1R -0.380 1.75 -6 5 
PU2R -0.420 1.70 -6 5 
PU3R -0.240 1.54 -6 5 
PU4R -0.220 1.47 -6 5 
PU5R -0.240 1.50 -5 5 
0.955 
SI1R -0.760 2.17 -6 6 
SI2R -0.700 2.00 -6 6 
0.937 
PI1R -1.550 3.02 -6 6 
PI2R -1.470 3.03 -6 6 
PI3R -1.540 2.92 -6 6 
0.983 
PB1R -0.140 1.84 -5 5 
PB2R -0.200 1.61 -6 5 
PB3R -0.067 1.10 -5 5 
PB4R -0.110 1.36 -5 5 
0.919 
DI1R -0.330 1.81 -6 6 
DI2R -0.100 1.82 -6 6 
DI3R -0.023 1.74 -6 6 
0.941 
S1R -0.300 1.78 -6 6 
S2R -0.270 1.73 -6 5 
S3R -0.210 1.59 -5 6 
S4R -0.250 1.52 -5 5 
S5R -0.280 1.54 -6 5 
0.957 
A1R -0.320 1.76 -6 6 
A2R -0.290 1.65 -6 6 
A3R -0.380 1.80 -6 6 
A4R -0.320 2.01 -6 6 
A5R -0.340 1.83 -6 6 
A6R -0.300 1.91 -6 6 
0.971 
I1R -0.790 2.17 -6 6 
I2R -0.820 2.12 -6 6 
I3R -0.810 2.15 -6 5 
I4R -0.710 2.21 -6 6 
0.988 
H1R -0.620 2.35 -6 6 
H2R -0.960 2.62 -6 6 
H3R -0.990 2.75 -6 6 
H4R -1.080 2.78 -6 6 
H5R -1.030 2.83 -6 6 
0.983 
PU=Perceived Usefulness SI=Social Influence PB=Perceived Behavioral Control 
S=Satisfaction A=Attitude I= Choice Intention; H=Habit 
DI=Disconfirmation PI=Peer Influence R=Relative Model 
Table 29.  Composite Reliability and Descriptive Statistics of the Items for Relative 
Model. 
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Table 29 shows that composite reliabilities for all items in the relative model are 
very adequate.  The lowest reliability is for relative perceived behavioral control 
construct which is nearly 0.92, and the highest is for relative choice intention construct 
which is nearly 0.99.  Further, the range of each item is from -6 to 6 (12 scales).   The 
means of most items varies from -0.02 to -1.5 indicating that the subjects slightly prefer 
MSN messenger (i.e. negative sign means they prefer MSN while positive sign means 
they prefer Yahoo). However, the standard deviations in the relative model are similar to 
those in application A or B.   
5.2.8. Convergent/Discriminant Validity for Relative Model 
Table 30 shows the loadings and cross-loadings for the relative model.  The loadings on 
their own constructs are much higher than the others.  Though the cross-loadings in the 
relative model are higher than those in application A or B, they are all still lower than the 
loadings on their own constructs.  For instance, the highest cross-loading is between the 
fourth choice intention item and attitude factor which is at 0.824.  However, most of the 
attitude items are above 0.90 with the lowest at 0.889 which is still higher than 0.824.  
The fourth item in the choice intention loads on its own construct at the high value of 
0.962.  Therefore, this construct still shows an adequate validity.  Overall, the results 
show that all constructs have adequate validity.   
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 PU PI SI PBC DIS SAT ATT CI HAB 
PU1R 0.891 0.661 0.602 0.680 0.621 0.721 0.668 0.649 0.691
PU2R 0.907 0.559 0.541 0.607 0.581 0.716 0.630 0.585 0.631
PU3R 0.928 0.581 0.577 0.639 0.573 0.711 0.608 0.590 0.634
PU4R 0.892 0.581 0.598 0.678 0.605 0.704 0.632 0.594 0.583
PU5R 0.880 0.555 0.582 0.649 0.580 0.723 0.627 0.592 0.608
PI1R 0.649 0.983 0.705 0.679 0.571 0.672 0.653 0.716 0.764
PI2R 0.650 0.984 0.715 0.674 0.547 0.667 0.649 0.717 0.750
PI3R 0.614 0.959 0.669 0.659 0.564 0.668 0.641 0.705 0.744
SI1R 0.619 0.689 0.950 0.616 0.528 0.646 0.618 0.648 0.613
SI2R 0.592 0.650 0.928 0.603 0.469 0.570 0.540 0.544 0.601
PB1R 0.638 0.654 0.602 0.873 0.584 0.646 0.664 0.644 0.645
PB2R 0.615 0.607 0.596 0.901 0.575 0.589 0.631 0.695 0.651
PB3R 0.551 0.448 0.470 0.809 0.418 0.456 0.479 0.500 0.487
PB4R 0.680 0.632 0.552 0.856 0.636 0.638 0.672 0.648 0.631
DI1R 0.646 0.544 0.482 0.624 0.899 0.693 0.708 0.664 0.604
DI2R 0.547 0.468 0.457 0.533 0.930 0.697 0.664 0.640 0.519
DI3R 0.616 0.566 0.527 0.628 0.924 0.734 0.709 0.700 0.626
S1R 0.726 0.672 0.612 0.664 0.720 0.911 0.758 0.736 0.697
S2R 0.754 0.613 0.581 0.605 0.627 0.893 0.716 0.678 0.672
S3R 0.731 0.628 0.600 0.626 0.727 0.930 0.757 0.698 0.674
S4R 0.689 0.598 0.558 0.582 0.731 0.890 0.717 0.665 0.627
S5R 0.694 0.587 0.588 0.607 0.683 0.895 0.743 0.676 0.644
A1R 0.641 0.547 0.520 0.623 0.692 0.735 0.889 0.712 0.643
A2R 0.649 0.631 0.597 0.705 0.719 0.790 0.910 0.789 0.715
A3R 0.604 0.589 0.540 0.639 0.668 0.732 0.921 0.740 0.678
A4R 0.664 0.598 0.577 0.663 0.659 0.746 0.917 0.727 0.748
A5R 0.654 0.629 0.581 0.646 0.708 0.741 0.939 0.758 0.725
A6R 0.676 0.667 0.600 0.683 0.728 0.763 0.944 0.786 0.761
I1R 0.645 0.727 0.616 0.716 0.707 0.756 0.803 0.980 0.774
I2R 0.645 0.732 0.623 0.719 0.708 0.731 0.779 0.981 0.764
I3R 0.651 0.717 0.632 0.709 0.702 0.741 0.788 0.983 0.768
I4R 0.676 0.679 0.625 0.709 0.731 0.757 0.824 0.962 0.750
H1R 0.670 0.715 0.605 0.711 0.621 0.728 0.779 0.741 0.929
H2R 0.683 0.732 0.614 0.686 0.609 0.714 0.765 0.773 0.959
H3R 0.676 0.745 0.622 0.681 0.620 0.701 0.737 0.751 0.971
H4R 0.661 0.758 0.626 0.663 0.605 0.690 0.719 0.747 0.974
H5R 0.674 0.755 0.636 0.659 0.604 0.689 0.719 0.744 0.968
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence R = Relative 
Table 30.  Loadings and Cross-Loadings for Relative Model 
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Further, the result of the average variance extracted for the relative model confirms 
the overall validity of constructs is acceptable (please see Table 31).  All constructs in the 
relative model share more variance with their indicators than with other constructs.   
 PU PI SI PBC DIS SAT ATT BI HAB 
PU 0.809         
PI 0.427 0.951        
SI 0.416 0.510 0.882       
PBC 0.524 0.473 0.421 0.740      
DIS 0.434 0.330 0.284 0.423 0.843     
SAT 0.632 0.471 0.423 0.466 0.596 0.817    
ATT 0.496 0.441 0.384 0.515 0.573 0.667 0.847   
BI 0.449 0.534 0.408 0.533 0.531 0.584 0.669 0.954  
HAB 0.491 0.596 0.417 0.501 0.406 0.538 0.599 0.612 0.922
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude INT=Intention 
HAB=Habit PI=Peer Influence  
Table 31.  Average Variance Extracted for Relative Model 
5.2.9. Assessing Multicollinearity for Relative Model 
The results of the collinearity statistics among independent variables which predict 
four dependent variables in the relative model are shown in Table 32.  Both the tolerance 
values and variance inflation factor (VIF) values meet the two requirements which are 1) 
VIF must be smaller than 10, and 2) the tolerance value must be above 0.1.  Therefore, 
collinearity among independent variables is not a problem in the relative model.   
5.3. Structural Model  
As there is no problem with the measurement models in either application A, B or 
the relative model, the structural models are elaborated in these sub-sections.   
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Dependent Variable: 





Predictor Constructs Tolerance VIF Predictor Constructs Tolerance VIF 
Choice Intention 0.466 2.144 Perceived Usefulness 0.569 1.758
Perceived Behavioral 
Control 0.466 2.144 Disconfirmation 0.569 1.758
Dependent Variable: 





Predictor Constructs Tolerance VIF Predictor Constructs Tolerance VIF 
Perceived Behavioral 
Control 0.347 2.880 Perceived Usefulness 0.366 2.731
Perceived Usefulness 0.301 3.323 Satisfaction 0.366 2.731
Satisfaction 0.227 4.399     
Peer Influence 0.367 2.723    
Attitude 0.284 3.517    
Social Influence 0.416 2.406    
Table 32.  Assessing the Multicollinearity among Constructs for the Relative 
Model 
5.3.1. The Result for the Structural Model of Application A 
Figure 15 shows the structural model for Yahoo messenger.  All the path 
coefficients, except for the paths from social influence to choice intention, satisfaction to 
choice intention, and perceived usefulness to choice intention, are significant.  The r 
squares for all dependent variables in the model are moderately high ranging from 33 
percent to 67 percent.  Specifically, perceived usefulness explains 33 percent of the 
variance in disconfirmation.  Both perceived usefulness and disconfirmation explain 67 
percent of the variance in satisfaction.  Similarly, perceived usefulness and satisfaction 
explain 60 percent of the variance in attitude.  Attitude, peer influence and perceived 
behavioral control explain 61 percent of the variance in choice intention.  Lastly, 
perceived behavioral control and intention explain nearly 40 percent of the variance in 
choice.  Table 33 summarizes the results of all hypotheses testing for application A 
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(please note that H3 (subjective norm) is separated into social influence and peer 
influence, social influence has no effects on choice intention, but peer influence does.  









H1:  Choice intention is positively related to preferred choice Yes 
H2:  Attitude is positively related to choice intention Yes 
H3:  Subjective norm is positively related to choice intention Partially 
H4:  Perceived behavior control is positively related to choice intention Yes 
H5:  Perceived behavior control is positively related to preferred choice Yes 
H6:  Perceived usefulness is positively related to disconfirmation Yes 
H7:  Perceived usefulness is positively related to satisfaction Yes 
H8:  Perceived usefulness is positively related to choice intention No 
H9:  Disconfirmation is positively related to satisfaction Yes 
H10:  Satisfaction is positively related to choice intention No 
H11:  Satisfaction is positively related to attitude Yes 
H12:  Perceived usefulness is positively related to attitude. Yes 







  0.787 
(5.16) *** 0.418 (5.40)***



























T-value is in parentheses 
* = P < 0.05                          
** = P < 0.01                        
*** = P <0.001 
(All are two-tail) 
Peer Influence 
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5.3.2. The Result for the Structural Model of Application B 
Figure 16 shows the results of the structural model for MSN messenger.  All the 
path coefficients are significant except for the paths from social influence to choice 
intention, perceived behavioral control to choice intention, and perceived usefulness to 
choice intention.   
 
 
Figure 16. The Structural Model for Application B (MSN Messenger) 
 
Hypotheses Supported
H1:  Choice intention is positively related to preferred choice Yes 
H2:  Attitude is positively related to choice intention Yes 
H3:  Subjective norm is positively related to choice intention Partially 
H4:  Perceived behavior control is positively related to choice intention No 
H5:  Perceived behavior control is positively related to preferred choice Yes 
H6:  Perceived usefulness is positively related to disconfirmation Yes 
H7:  Perceived usefulness is positively related to satisfaction Yes 
H8:  Perceived usefulness is positively related to choice intention No 
H9:  Disconfirmation is positively related to satisfaction Yes 
H10:  Satisfaction is positively related to choice intention Yes 
H11:  Satisfaction is positively related to attitude Yes 
H12:  Perceived usefulness is positively related to attitude. Yes 







  1.57 
(6.43) *** 0.387 (5.48)***




0.363     (5.73) ***
0.487 





















T-value is in parentheses 
* = P < 0.05                          
** = P < 0.01                        
*** = P <0.001 
(All are two-tail) 
Peer Influence 
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The r squares for all dependent variables in application B are also moderately high 
ranging from 23 percent to 66 percent.  Specifically, perceived usefulness explains 23 
percent of the variance in disconfirmation.  Both perceived usefulness and 
disconfirmation explain 54 percent of the variance in satisfaction.  Similarly, perceived 
usefulness and satisfaction explain 51 percent of the variance in attitude.  Attitude, peer 
influence, and satisfaction explain 66 percent of the variance in choice intention.  Lastly, 
perceived behavioral control and intention explain 41 percent of the variance in choice.  
Table 34 summarizes the results of all hypotheses testing for application B. 
5.3.3. The Result for the Structural Model of Relative Model 
The result for the structural model in the relative model is much better than 
application A or B.  The lowest r-square is 43 percent (i.e. the path from perceived 
usefulness to disconfirmation), and the highest is 75 percent (i.e. the paths from peer 
influence, attitude, satisfaction and perceived behavioral control to choice intention).  
Only two hypotheses are not supported.   Specifically, the path coefficients from 
perceived usefulness to choice intention and from social influence to choice intention are 
not significant.  The rest of the path coefficients are significant.  The amount of variance 
explained in satisfaction by perceived usefulness and disconfirmation is 74 percent.   
Both perceived usefulness and satisfaction explain 68 percent of the variance in attitude.  
Lastly, choice intention and perceived behavioral control explain 72.2 percent of the 
variance in choice.  Table 35 provides the summary of the hypotheses testing in the 
relative model. 
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H1:  Choice intention is positively related to preferred choice Yes 
H2:  Attitude is positively related to choice intention Yes 
H3:  Subjective norm is positively related to choice intention Partially 
H4:  Perceived behavior control is positively related to choice intention Yes 
H5:  Perceived behavior control is positively related to preferred choice Yes 
H6:  Perceived usefulness is positively related to disconfirmation Yes 
H7:  Perceived usefulness is positively related to satisfaction Yes 
H8:  Perceived usefulness is positively related to choice intention No 
H9:  Disconfirmation is positively related to satisfaction Yes 
H10:  Satisfaction is positively related to choice intention Yes 
H11:  Satisfaction is positively related to attitude Yes 
H12:  Perceived usefulness is positively related to attitude. Yes 









(4.73) *** 0.427 (7.90)***
-0.058 (0.80)  
0.166 (2.14) * 
0.022 
(0.47)























T-value is in parentheses 
* = P < 0.05                          
** = P < 0.01                        
*** = P <0.001 
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6. Discussion 
This chapter discusses the results presented in the previous chapter.  The next 
section (Section 6.1) highlights the results from the separate analyses of the two 
applications. The following subsections (Section 6.1.1, 6.1.2, 6.1.3 and 6.1.4) discuss the 
results that do not support the hypotheses, and some possible explanations are 
subsequently provided.  Afterwards, Section 6.2 explains the results from the relative 
model.  This is followed by Section 6.3 which describes the advantages for examining 
behavioral alternatives.  In the last section (Section 6.4), the new research model is 
examined against the rival models (i.e. the TPB and the EDT). 
6.1. Summary of the Results from Application A and B  
As shown in the previous chapter, the five dependent variables that consist of 
disconfirmation, satisfaction, attitude, intention and choice are explained adequately by 
their respective independent variables.  With twelve hypotheses applied to examine the 
relative model, only two are not supported by each of the IM applications (i.e. Yahoo or 
MSN messenger).   These two unsupported hypotheses are the paths in which two 
predictors failed to show any significant effects on the dependent variable -- intention. 
However, the two hypotheses which are not supported in Yahoo messenger are not 
the same as those in MSN messenger.  Consistently for both applications, perceived 
usefulness does not have any significant effects on intention.  Satisfaction does not have 
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any significant effects on intention only in Yahoo messenger.   On the other hand, 
perceived behavioral control does not have any significant effects on intention only for 
MSN messenger.  The following paragraphs elaborate on some interesting aspects of 
these findings. 
6.1.1. The Effect of Attitude and Satisfaction on Intention 
First, though attitude consistently has a direct effect on intention in both 
applications, satisfaction has a direct effect on intention only in MSN messenger, but not 
in Yahoo messenger.  These results show that intention to use MSN messenger is based 
both on satisfaction judgment (i.e. whether the software has fulfilled the prior expectation) 
and on positive feeling (i.e. attitude).  However, the intention to use Yahoo messenger is 
mainly based on affective process (i.e. a positive feeling), but not cognitive processes (i.e. 
judgment).  A possible explanation for these results is that because an instant messenger 
is a more hedonic product, attitude is able to explain choice intention better than other 
constructs (Van der Heijden 2003).  Additionally, MSN messenger is more integrated 
with other applications and subjects seems to be satisfied with it.   
Second, the findings in both Yahoo and MSN messengers do not support hypothesis 
8.  Specifically, the direct effect of perceived usefulness on intention in both applications 
are not significant (t-values are 0.31 and 1.07 in application A, and B respectively).   A 
possible explanation for these results is that the nature of instant messaging application is 
for enjoyment (hedonic), and therefore attitude is a more important construct influencing 
intention than perceived usefulness (please see Section 6.4 for detail) 
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Another possible explanation is that the users may not be expecting useful and 
newer features from these two applications anymore, and therefore the effect is fully 
mediated by attitude and satisfaction.  According to IS continuance theory, perceived 
usefulness in a post-exposure model has been tempered by the users’ first-hand 
experience (i.e. after users have been exposed to the product) (Bhattacherjee 2001; 
Bhattacherjee and Premkumar 2004).   Perceived usefulness in the post-exposure model 
may still predict intention as the users could continually adjust their usefulness perception 
as they gain new information about the systems (Bhattacherjee 2001, p.334).   Perhaps, 
the adjustment is only possible if the system is more complex and offers lots of features 
which could only be discovered gradually over time (e.g. online banking division 
application and ColdFusion development project as in Bhattacherjee (2001) and 
Bhattacherjee and Premkumar (2004) respectively).   
In this thesis, we study simpler applications such as Yahoo and MSN messengers.  
These two applications do not have very complex features besides for chatting, and these 
features are easily mastered within a short period of time.   Therefore, the effect of 
perceived usefulness on intention decreases and becomes insignificant over time.  This 
effect is then mediated by attitude and satisfaction.  In fact, the technology acceptance 
model (TAM) theorizes that the effect of perceived usefulness on intention is partially 
mediated by attitude.  Similarly, the expectation disconfirmation theory also posits that 
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6.1.2. The Mediators of Perceived Usefulness on Intention in Yahoo 
To confirm this rationale, the mediation analyses from the structural results are 
conducted.  According to Baron and Kenny (1986), four requirements must be satisfied to 
empirically validate mediation of the direct relationship.   First, a relationship between 
the predictor variable (X) and the outcome measure (Y) must exist, that is path C (see 
Figure 18 for detail).   Second, a relationship between the predictor variable (X) and the 
mediating variable (Z) must also be established, that is path A.   Third, a relationship 
between the mediating variable (Z) and the outcome measure (Y) must be established, 
that is path B.    Lastly, we need to conduct the regression analyses which analyze a 
relationship between mediating variable (Z) and the outcome measure (Y) while 
controlling the predictor variable.  In the last step, full mediation is supported if the direct 
effect for path C is nonsignificantly different from zero and path B is significantly greater 
than zero.   If path B is significant after controlling for the direct effect of X (path C), but 
path C is still significant, the model is consistent with partial mediation. 
                                                                C 
 
 
X                                                            Z                                                            Y 










1. Conduct a regression analysis with X predicting Y to test 
path C, Y= A + BX +e 
2. Conduct a regression analysis with X predicting Z to test for 
path A, Z= A + BX + e  
3. Conduct a regression analysis with Z predicting Y to test the 
significance of path B, Y= A + BZ + e    
4. Conduct a regression analysis with X and Z predicting Y, 
Y= A + B1X + B2Z +e. 
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First, the role of attitude in mediating effect of perceived usefulness on intention for 
Yahoo messenger is explored.  The result for step one (i.e. the effect of perceived 
usefulness on intention after erasing the paths from attitude and satisfaction to intention) 
is significant with the path coefficient at the value of 0.172 and t-value equals to 2.68 (p < 
0.01).  The result for step two in which attitude becomes the outcome variable of 
perceived usefulness is also significant.  The path coefficient from perceived usefulness 
to attitude is 0.230, and the t-value is 3.74 (p < 0.001).  In step three, the effect of the 
mediating variables (i.e. attitude) to the outcome variable (i.e. intention) is examined.  
The path coefficient from attitude to intention is 0.442, and the t-value is 7.71 (p < 0.001).  
In step four, when the mediation effect of attitude is examined, the effect of attitude on 
intention is also significant (β =0.442, t-value=6.51, p <0.001).  However, the path 
coefficient from perceived usefulness to intention is not significant and almost zero (β 
=0.002, t-value=0.02), therefore the effect of perceived usefulness on intention is fully 
mediated by attitude. 
Afterwards, the role of satisfaction in mediating effects of perceived usefulness on 
intention for Yahoo messenger is also examined.  For step one, the effect of perceived 
usefulness on intention after erasing the paths from attitude and satisfaction to intention is 
significant (β =0.172,  t-value=2.68).  For step two, the path coefficient from satisfaction 
to intention is 0.269, and the t-value is 5.15 (p < 0.001).  For step three, the path 
coefficient from perceived usefulness to satisfaction is 0.533, and the t-value is 12.64 (p < 
0.001).   In step four, when the effect of satisfaction and perceived usefulness on intention 
are measured (i.e. to measure the mediation effect of satisfaction), the path coefficient 
from satisfaction to intention is still significant (β =0.257, t-value=3.25, p <0.001).  
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However, the path coefficient from perceived usefulness to intention is not significant 
and the beta is closed to zero (β =0.021, t-value=0.26), therefore the effect of perceived 
usefulness on intention is also fully mediated by satisfaction.   
 Application A (Yahoo) Application B (MSN) 
Mediator Satisfaction Attitude Satisfaction Attitude 
Step 1 
PU  I β = 0.172 (2.68)** β = 0.224 (4.01)*** 
Step 2 
PU  Mediator 
β = 0.533 
(12.64)*** 
β = 0.320 
(3.74)*** 
β = 0.488 
(8.86)*** 
β = 0.178 
(2.88)** 
Step 3 
Mediator  I 
β = 0.269 
(5.15)*** 
β = 0.442 
(7.71)*** 
β = 0.338 
(4.47)*** 
β = 0.472 
(6.05)*** 
Step 4 
PU + Mediator  I 
PU: 
β = 0.021 (0.26) 
 
Satisfaction: 
β = 0.257  
(3.25)** 
PU:  
β = 0.002 (0.02) 
 
Attitude: 
β = .442 
(6.51)*** 
PU: 
β = 0.066 (1.19) 
 
Satisfaction: 
β = 0.311  
(3.49)*** 
PU 
β = 0.103 (2.09)* 
 
Attitude: 





I=intention T-value in 
parentheses 
β = Beta (path 
coefficient) 
*   p < 0.05 
** p < 0.01 
*** p < 0.001 
Two-tail 
Table 36. Summary of the Mediation Effects 
6.1.3. The Mediators of Perceived Usefulness on Intention in MSN 
Similar procedures as the previous section are conducted to examine the mediators 
of perceived usefulness in MSN messenger.  For step one, the effect of perceived 
usefulness on intention in MSN is significant (β =0.224, t-value=4.01, p <0.001).  In step 
two, the direct effects of perceived usefulness on attitude is also significant (i.e. β =0.178, 
t-value=2.88, p <0.01).  In step three, the effect of the mediating variable to the outcome 
variable is analyzed.  Specifically, the path coefficient from attitude to intention is 0.472, 
and the t-value is 6.05 (p < 0.001).  Lastly, the path coefficient from attitude to intention 
when perceived usefulness is controlled (i.e. perceived usefulness is included) is still 
significant (β =0.445, t-value=5.47, p <0.001).  However, the effect of perceived 
usefulness on intention controlling attitude is slightly significant (β =0.103, t-value=2.09, 
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p <0.05).  Therefore, attitude partially mediates the effect of perceived usefulness on 
intention in MSN messenger 
Subsequently, the role of satisfaction in mediating effects of perceived usefulness 
on intention in MSN messenger is evaluated.  For step one, the effect of perceived 
usefulness on intention in MSN is significant (β =0.224, t-value=4.01, p <0.001).  In step 
two, the direct effects of perceived usefulness on satisfaction is also significant (β =0.488, 
t-value=8.86, p <0.001).  In step three, the effect of the mediating variable (i.e. 
satisfaction) to the outcome variable (i.e. intention) is analyzed.  Specifically, the path 
coefficient from satisfaction to intention is 0.338, and the t-value is 4.47 (p < 0.001).  
Lastly, the path coefficient from satisfaction to intention controlling perceived usefulness 
is still significant (β =0.311, t-value=3.49, p <0.001) while the effect of perceived 
usefulness on intention controlling satisfaction is no longer significant and the beta is 
nearly zero (β =0.066, t-value=1.19).  Therefore, for MSN messenger, satisfaction fully 
mediates the effect of perceived usefulness on intention.  Table 36 summarizes the 
mediational result for application A and application B. 
6.1.4. The Effect of Perceived Behavioral Control on Intention and Choice 
The effect of perceived behavioral control on intention is supported in Yahoo 
messenger, but not supported in MSN messenger.  The theoretical link from perceived 
behavioral control to intention is derived from the theory of planned behavior.  However, 
Venkatesh et al. (2003) recently propose the unified theory of acceptance and use of 
technology (UTAUT) in which it theorizes that the effect of perceived behavioral control 
on intention depends on several factors.  According to the UTAUT, the effect of 
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perceived behavioral control on intention will only be significant prior to technology 
introductions in the organization and prior to the direct experience with the new system, 
but it will disappear after users gain experience (Venkatesh 2000, p. 347; Venkatesh et al. 
2003). Furthermore, in the UTAUT model, facilitating conditions (i.e. perceived 
behavioral control) are not hypothesized to have a direct effect to intention, but they are 
hypothesized to have a direct effect to behavior (i.e. usage).  The result for application B 
(MSN) is consistent with the UTAUT (Venkatesh et al. 2003).  However, the result for 
application A (Yahoo) is not.  A possible explanation is that Yahoo messenger has two 
different user interfaces (desktop interface and web interface) while MSN has only 
desktop interface.  The effect of PBC on MSN has disappeared as the users can easily 
gain experience on the single user interface provided by the messenger.  This effect on 
Yahoo, however, still exists as the users may not have both experiences or have controls 
on the two user interfaces in the messenger.  Furthermore, the path coefficients from 
perceived behavioral controls to choice for both Yahoo and MSN messengers are 
significant, and these are consistent with the UTAUT as well. 
6.2. Discussion of the Results from Relative Model  
The purpose of the dissertation is to propose a model to examine the choice between 
two similar applications in a comparative frame of reference model (i.e. relative model).  
First, the two applications are analyzed separately applying the proposed model in a 
traditional approach.  Specifically, attitude, subjective norm, perceived behavioral control, 
and satisfaction of each application are hypothesized to have effects on its respective 
 DISCUSSION 
 
Julian Lin  PAGE 142 OF 197 
intention. Intention and perceived behavioral control of each application subsequently 
have effects on its respective usage (see previous section).   Second, the proposed model 
which apply relative value (e.g. compare each satisfaction construct and predict 
compared/relative intention) is analyzed.  The results in the relative model show that only 
one hypothesis is not supported.  Consistently, perceived usefulness does not relate to 
choice intention in the separate model as well as in the relative model.  Therefore, as in 
previous sections, the roles of attitude and satisfaction in mediating effects of perceived 
usefulness on choice intention in the relative model are also explored.  The following two 
sections describe the mediating effects of attitude and satisfaction respectively. 
First, the result for step one, which examines the effect of perceived usefulness on 
intention after erasing two paths from attitude and satisfaction to intention, is significant 
(β =0.154, t-value=1.91, p <0.05).  For step 2, the effect of perceived usefulness on 
attitude is also significant (β =0.15, t-value=2.42, p <0.01).  For step three, the effect of 
attitude on intention is also significant (β =0.506, t-value=9.99, p <0.001).  For step four, 
when the mediation effect of attitude is evaluated (with perceived usefulness being 
controlled), the effect of attitude on intention is still significant (β =0.504, t-value=9.99, p 
<0.001), and the effect of perceived usefulness on intention becomes insignificant (β 
=0.006, t-value= 0.09).  These results show that attitude fully mediates the effect of 
perceived usefulness on intention. 
Second, the result for step one, which examines the effect of perceived usefulness 
on intention after erasing two paths from attitude and satisfaction to intention, is 
significant.  For step 2, the effect of perceived usefulness on satisfaction is also 
significant (β =0.506, t-value=8.92, p <0.001).  For step three, the effect of satisfaction on 
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intention is also significant (β =0.380, t-value=7.57, p <0.001).  For step four, when the 
mediation effect of satisfaction is evaluated, the effect of satisfaction on intention is still 
significant (β =0.412, t-value=4.92, p <0.001), and the effect of perceived usefulness on 
intention becomes insignificant (β =-0.063, t-value= 0.78).  These results show that 
satisfaction also fully mediates the effect of perceived usefulness on intention. 
6.3. The Importance of Examining Behavioral Alternatives 
This section discusses the advantages of modeling behavioral alternatives over the 
models for single applications (application A or B alone).  It also points out several 
important aspects of behavioral alternatives.  First, examining two different instant 
messaging applications in a relative model enables researchers to have a better picture on 
what the users really think.  For instance, a user may moderately agree (6 in scale 1-7) 
with the statement “I intend to use MSN”, and moderately agree (6) with “I plan to use 
MSN” (i.e. two items in choice intention construct).   From these two statements, it seems 
that the user may choose to use MSN.  However, if his responses toward Yahoo are also 
known, researchers have a better picture on his preference.  For instance, if he assigns 7 
(strongly agree) for the same two items in Yahoo application, it is clearer that he prefer to 
use Yahoo instead of MSN.  Similarly, if he puts 3 (slightly disagree) to the two items for 
MSN, it seems that he would not use MSN.  However, if he rates Yahoo 1 (strongly 
disagree) on both items, it is clearer when he compares these two applications, he would 
still prefer MSN. 
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Second, when examining behavioral alternatives, the relative model shows the 
clearer picture than only looking at single application models.  As mentioned in the 
previous paragraph, rating in a single application is not sufficient to predict choice.  For 
instance, rating 6 (strongly agree) to the intention of one application may not transform 
into choosing, and rating 3 (slightly agree) to the other application may neither translate 
into not choosing.  Only a relative value gives the most correct answer.  Take the example 
in the previous paragraph, if he rates MSN 6 and Yahoo 7, then his relative value is -1, 
and if he rates MSN 3 and Yahoo 1, then his relative value is 2.  Now, the range of the 
scale stretch from -6 to 6 instead of 1-7, positive means that he likes MSN relatively than 
Yahoo, and negative means he likes Yahoo relatively than MSN.  Just by looking at the 
sign, it shows his preference.  This could not be done simply by just analyzing a single 
application. 
 
Factor Yahoo Messenger MSN Messenger 
Perceived Usefulness   
Attitude √ √ 
Subjective Norm √ √ 




Note: tick is significant 
Table 37. Significant Factors Influencing Choice Intention 
 
Third, as rating in a single application is not sufficient to predict choice intention, 
neither the result in a single application is.  For instance, the results in MSN show that 
choice intention is influenced by several factors: attitude, subjective norm, satisfaction, 
but not by perceived behavioral control.  If Yahoo messenger wants to improve choice 
intention and focuses on these three factors, it may focus on the wrong factors.  As shown 
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in data analyses section, the factors which influence choice intention in Yahoo are 
attitude, subjective norm, and perceived behavioral control (see Table 37 which shows 
the significant factors), not satisfaction. 
Similarly, if MSN wants to improve choice intention of its application, it would be a 
mistake if it examines only the factors which influence Yahoo messenger (as it is 
indicated that perceived behavioral control is an important factor influencing choice 
intention in Yahoo, but not as an important factor influencing choice intention in MSN).  
Therefore, instead of relying on the result in a single model such as application A or B to 
predict choice, examining the relative model may provide a better answer.  In the relative 
model, it is shown that all four factors found (i.e. attitude, subjective norm, satisfaction 
and perceived behavioral control) in Yahoo and MSN messengers are important factors 
that influence choice intention.  
6.4. Evaluating the Proposed Model against the Rival Models 
The proposed model in this thesis comprise of two models: the theory of planned 
behavior (TPB) and the expectation and disconfirmation theory (EDT).  This section 
compares the proposed model with the two models.  First, the proposed model is 
examined with the theory of planned behavior.  The r-square in choice intention in the 
proposed model is not much different than that in the TPB, the highest changes in r-
square is only about around one percent (see Table 38 for detail).  Applying the proposed 
model does not seem to have any advantages over just using the TPB.  This is because the 
nature of IM is hedonic and requires peers to interact with one another, therefore attitude 
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and subjective norm are the most important factors influencing the usage of this type of 
application.  Previous studies which examine instant messaging (IM) support these results 
(Lin et al. 2004, Li et al. 2005, and Lin et al. 2006).  Additionally, Var der Heijden (2004) 
also finds that attitude (perceived enjoyment) is found to be a stronger predictor than 
perceived usefulness for hedonic information systems (pleasure-oriented applications 
such as instant messaging).  Subjective norm is also a better prediction for intention to 
use instant messaging applications because users have to use the same systems if they 
want to chat with their friends (Lin et al. 2006).   
R-square in choice intention (percentage) 
Model MSN Yahoo Relative 
TPB 65.0% 64.0% 74.5% 
EDT 44.3% 41.0% 59.5% 
Proposed Model 66.2% 64.1% 75.1% 
Table 38. Changes in R-Squares in Different Models 
 
Second, the proposed model is analyzed with the expectation disconfirmation 
theory.  Like many other expectation disconfirmation theory studies (EDT), all paths 
hypothesized to have effects on other constructs in the EDT are significant.  From Table 
38, it is shown that the EDT explains 41 percent and above of the variance in choice 
intention.  However, it is very evident that the proposed model or the TPB model is much 
better in explaining intention than the EDT.  Compared to using the EDT, applying the 
proposed model or the TPB to examine choice intention gains higher r-squares than the 
EDT, ranging from 18 to 23 percent.  The reason is obvious; the two important factors for 
IM do not exist in the EDT.  The EDT relies on perceived usefulness, disconfirmation 
(mediator) and satisfaction to explain choice intention.  Software with the hedonic 
characteristic such as IM may not be fully explained by these factors.  Therefore, 
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compared to the TPB and the proposed model, the explained variance in choice intention 
by the EDT is relatively low. 
In addition to r-square comparison, the predictive power of the proposed model is 
compare to the other two models in terms of R-square adjusted.  Applying Cohen’s (1988) 
calculation of the effect size, f2, which is the degree to which the phenomenon is present 
in the population, we follow the formula which is also applied in Chin (1998) for PLS 
analyses: 
f2 = (R2included - R2excluded) / (1 - R2included)  
The criteria to evaluate the effect size (f2) is if f2 is greater than 0.02, the effect size is 
considered as small.  If f2 is greater than 0.15, it is considered as medium, and if larger 
than 0.35, it is considered as large. 
First, when the proposed model is compared with the TPB, the explained variance 
in choice intention in the proposed model measured by R-square adjusted is a little bit 
higher than in the TPB model (i.e. dropping satisfaction construct from the proposed 
model), and the effect size is small (f2=0.02).  However, dropping satisfaction construct 
reduces the variance explained in attitude to R2=0.49 (compared to 0.67), and the effect 
size is large (f2=0.55).  Subsequently, the proposed model is compared with the EDT.  
The R-square adjusted in choice intention in the proposed model is much higher than in 
the EDT (proposed model=0.746; EDT=0.592).  The effect size is also large (f2=0.61).  
To summarize, the results shown by the substantial effect sizes confirm that two 
competing models have lower predictive validity compared to the proposed model.   
Most important, the proposed model gives details on the cognitive and affective 
factors that underlie application choice, establishing its superiority over simpler models.  
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Many theories propose different models that have intention as their dependent variable.  
Researchers have so many choices in choosing the model to predict intention.  For 
instance, in the field of information systems, researchers often examine intention to use 
with the TAM, the TRA, the TPB or the EDT.  Given so many different software 
application exist in the market; some are hedonic, and some are functional applications; 
how can researchers be sure that the model they have chosen is the most optimal model 
which can explain different aspects such as cognition, affection, and social influence?  
The results in this dissertation show that if the researchers have chosen the EDT or the 
TPB, the results would not be as optimal as the proposed model.   The proposed model 
which consists of cognitive, affective, social, and constraint aspects would be able to 





 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin  PAGE 149 OF 197 
7. Conclusion and Future Research 
This is the last chapter in the thesis.  This chapter sums up the contribution of this 
dissertation to practice and research.  Before stating the contributions, the next section 
discusses some limitations of the research (Section 7.1).  This is followed by pointing out 
the contributions of the study to practice (Section 7.2) and to research (Section 7.3).  The 
last section (Section 7.4) concludes the thesis by providing the direction for future 
research. 
7.1. Limitation and Key Assumption 
Before claiming the contribution of this dissertation to the IS community, the 
limitation of this research should be acknowledged.  First, the limitation of this research 
is a consequence of the research strategy taken (i.e. field study).   As a field study has 
limited precision of measurement and control, this study inherits the limitation.  This 
study does not manipulate independent variables for differentiating treatment.   Hence, 
this study lacks precision because factors are not isolated (as most field studies do), and 
therefore the causal relationship between independent and dependent variables is not as 
strong as an experiment study.   
Second, this research may have limited generalizability as subjects are 
undergraduate students in Singapore, and they may not reflect other populations such as 
people from other age groups and/or other cultures.  The generalization of this study to 
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other environments such as workplace should also be made with caution as the factors for 
intention and usage of the instant messaging may be different.  Further, the instant 
messaging software may be limited in its generalizability as it is a hedonic product.  
Therefore, applying and interpreting the result of this study to other populations/products 
have to be done with caution. 
Furthermore, the result of the study may be somewhat limited to the point of time 
when the study is conducted.  The result may be somewhat different if the survey is 
conducted six months or a year later as the market share may be different, and the effects 
of the independent variables to dependent variables may be stronger or weaker.  In fact, 
many studies have this time-dependent limitation.  For instance, studies which applied the 
TRA/TPB may also have this limitation as it may be difficult to ensure that intention and 
the behavior are closely corresponded with respect to time.  Please see “the boundary 
conditions of the theory of reasoned action” in the literature review (Section 2.1.2). 
The expectation disconfirmation theory is a two-stage theory; it is more suitable for 
a longitudinal study as the study may allow subjects to form expectation, and confirming 
or disconfirming their expectation.  The thesis may be limited as it applies only a cross-
sectional study evaluating a two-stage model.  However, many previous studies in the 
EDT, which have also been conducted in a cross-sectional study (see Table 1), have 
shown that the post-exposure EDT studies are also appropriate.  Further, compared to the 
TPB, though the integrated model does have an increase in R-square and a small effect 
size as shown in Section 6.4, the increase is not large.  This may be due to a specific 
technology (i.e. instant messaging) studied in this thesis.  Future research may examine 
different products, perhaps some utilitarian products.  The effects of peer influence and 
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attitude on choice intention and choice on utilitarian products should be smaller than 
hedonic products, and the TPB may be limited in explaining the choice of these products.  
Lastly, the operationalization of the disconfirmation construct may have adopted a more 
positive confirmation perspective by using “better than expected” in a scale from 1 
(strongly agree) to 7 (strongly disagree), subjects may not be able to express their view 
when the software is worse than expected.   
7.2. Contribution of This Study to Practice 
Because the cost of choosing a software that is not suitable is high, to prevent 
practitioners from choosing the wrong software, we strongly advise IT practitioners to 
examine the factors that influence the intention and usage of particular software as 
proposed in this thesis.  Only by properly studying each factor could a suitable 
application be selected.  Therefore, this thesis contributes to practitioners in the following 
ways.  Firstly, it highlights the key factors influencing the choice of the software.  In this 
study, for instance, attitude, subjective norm (i.e. peer influence), and perceived 
behavioral control are the key factors which can affect the choice of instant messaging 
application in particularly Yahoo and MSN messengers (see Section 6.4).  Practitioners 
who need to implement an IM in the organization may try to encourage the users by 
focusing on these factors.  Specifically, they may try to strengthen the positive feelings of 
the users toward the technology (i.e. attitude).  They may try to install similar software in 
the subsidiaries and/or ask their business partners to install the same software.  These 
approaches will encourage the present users to use more of the software because they see 
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their peers are using it, and they need to comply with them as well since IM applications 
are not interoperatable (i.e. subjective norm).  As perceived behavior control (i.e. easy 
access, and have control over the software and resources) is also one of the important 
factors for choosing an application, practitioners may want to make the icon of the IM 
easily accessible by the users.  They may also want to include the IM in Startup, so that 
users will have the IM when they turn on the computer, and if possible to have the login 
to the IM automatically run for them (auto login), so that they would be able to see their 
contacts immediately.  Moreover, they may want to integrate the IM with emailing 
software, so that the users would have a chance to consider aiming their peers (if they see 
them online) instead of writing them an email. 
Secondly, instant messaging software developers, by examining the results, could 
also look at different perspectives on how to increase or decrease the users choice 
intention of a particular application.  For instance, if an instant messenger company 
would like to understand whether their application is popular among the users, they may 
look at the stronger or weaker factors, and work on them.  In our example, while both 
peer influences (in Yahoo and MSN) have significant effects on choice intention.  The 
peer influence in MSN model (Beta=0.331, t-value=4.49) is stronger than in Yahoo 
(Beta=0.299, t-value=5.22).  Yahoo could try to improve peer influence for its application. 
Lastly, the result in this study points out that different applications may have their 
own (different) strength.  Practitioners should be careful when interpreting the result from 
one study and generalizing it to another study.  For instance, previous research has shown 
that different product types such as hedonic and functional application may differ in 
terms of its cognitive and affective responses (Van der Heijden 2003).  Even with the 
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same type of application such as IM, the result from one study may also be different from 
the other.  In our example, satisfaction has signification effects on choice intention in 
MSN application, but not in Yahoo application.  In order to choose the suitable software, 
practitioners should conduct studies, including relative studies, for all software which will 
be evaluated instead of conducting study for only one application. 
7.3. Contribution of This Study to Research 
This thesis presents and examines two established theoretical frameworks (the EDT 
and the TRA/TPB) in predicting the choice of application.  This thesis contributes to the 
research in the following ways: 
Firstly, this thesis contributes to the IS field by bringing in an approach to evaluate 
competing applications in a comparative frame of reference by using relative value or 
difference.  To our knowledge, this approach is new to the IS field.  Though researchers 
in the field of marketing (e.g. Biehal and Chkravarti 1983; Dabholkar 1994; Candel and 
Pennings 1999) have studied competing products by using this approach, no study in IS 
has examined competing products by applying the approach.   
Secondly, besides bringing in the new approach, this thesis enriches the competitive 
software model by introducing constructs based on cognition, affection, social influence, 
and constraints.  Previous studies in the field of marketing have only directly applied the 
theory from either attitudinal or satisfaction research to evaluate applications in a 
comparative frame of reference manner.  This thesis proposes and shows that attitude (a 
positive feeling) itself may not be enough to explain intention. As one IS researcher puts 
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it “one may have a pleasant experience (i.e. positive attitude), but still feel dissatisfied if 
it is below expectation” (Bhattacherjee 2001, p. 254) .  Therefore, adding constructs from 
satisfaction research into attitudinal research, as shown in the early section, improves the 
predictability of the model. 
Thirdly, this thesis does not only put together the constructs from these two research 
streams, but also provides an integrated framework that is underpinned by two strong 
theoretical foundations: the theory of planned behavior and the expectation 
disconfirmation theory.  The thesis also contributes to the IS field by providing 
theoretical linkages between the EDT and the TRA/TPB, and it has shown that the two 
theories complement each other to explain choice.   
Fourthly, the thesis has shown that integrating the EDT and the TRA/TPB’s 
constructs into the comparison processes makes the proposed model suitable for more 
complex decision.  As highlighted earlier, a different study, which examines a different 
product, may involve a set of different constructs.  For instance, the affective response 
(arousal) for the usage of a hedonic application is higher than of a functional software.  
On the other hand, for a functional product, cognitive response is a more significant 
predictor of the usage.  Previous studies have also shown that choosing a cake over a fruit 
salad and choosing a game software over a grammar-checking software are mainly driven 
by affective responses rating than cognitive responses rating (Shiv and Fedorikhin  1999, 
Kempf 1999).  In fact, the results in the thesis are also consistent with these studies.  As it 
is shown from the results, for an application such as instant messaging (i.e. a hedonic 
product), attitude (affective response) is the main factor that affects the intention to 
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choose an instant messaging software, while satisfaction (cognitive response) is a less 
significant predictor for choice intention.  
Furthermore, the thesis also validates and accesses the applicability of the proposed 
model in the context of instant messaging software.  Given the strong research findings 
and the high construct validity of each scale, it also contributes to theory building and 
provides important implications for each of the theoretical perspectives. 
Additionally, this thesis also provides a review of different comparison processes 
from different studies (Section 2.4); it consolidates these different processes from 
different studies and summarizes them into three different comparison processes.  
Previous choice studies that apply the theory of reasoned action/the theory of planned 
behavior and the expectation disconfirmation theory are also reviewed.  Further, it points 
out the key gaps in the literature, and proposes an integrative framework to address this 
gap. 
Lastly, the results shown in the thesis suggest that researchers are recommended to 
apply the integrative model to examine preference or choice.  The results in this study 
also show that if the researchers choose the EDT or the TPB, the results may not be as 
optimal as the proposed model.   The integrated model, which consists of cognitive, 
affective, social, and constraint aspects have offered perspectives that are more 
comprehensive. 
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7.4. Direction for Future Research 
As highlighted previously in Section 1.1, most studies in the field of IS currently 
only examine the acceptance or usage of a single software with no alternatives to choose 
from.  While these studies are also important, as more software manufacturers offer 
similar products, studies that look at competing applications will become more and more 
important.  Therefore, this thesis calls for more studies in the IS field to apply the 
proposed model and conduct research which examines two or more applications. 
Additionally, although the proposed model has successfully conducted research 
which explained choice intention and intention using cognitive, affective, social, and 
constraint aspects, adding other factors to the model could also be interesting in enabling 
a deeper understanding of the instant messaging applications. For example, instant 
messaging can be used for various tasks and there could be some interaction between the 
tasks and the choice of product. 
Further, as instant messaging applications are hedonic in nature, the results in this 
study reveal that attitude is the most important factor for predicting choice intention and 
subsequently choice.  Researchers may want to examine the proposed model with 
functional products.   It would be interesting to apply the proposed research model to 
evaluate and compare the results from hedonic and functional products.  
As mentioned in the limitations, subjects in this study are undergraduate students in 
Singapore, and may not reflect other populations such as people from other age groups 
and/or other cultures.  Researchers may want to replicate this study to other populations 
and environments such as workplace.  The results may be somewhat different from this 
study.  For instance, peer influence may not be such an important factor, but subjective 
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norm or supervisors influence would be a more significant factor.  Further, as one specific 
IM may be compulsorily implemented in the organization, the hedonic factors may, to 
some extend, be reduced; the effect of the attitude on choice intention also may, to some 
extend, weaken. 
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Appendix A. Labels Provided by Different Judge 
 
















Judge3 Software’s Effect on My Interactions 
External Opinions 
on Whether I 
Should Use This 
Software 
















Rater Satisfaction Attitude Intention Habit Subjective Norm (Peer) 
Judge1 Satisfaction Overall Perception 
Intention to 
Use/Reuse Habit N/A 


























Instinctive it is 
For me to use 
This Software 








Intention Habituation Peer Pressure 
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Appendix B. Questionnaire for Pilot Study 
 
Understanding the Choice of Programming Languages 
 
The aim of this survey is to understand the factors affecting the choice of software which 
you will implement for the project.  The responses will be strictly used for this study and 
they will not be disclosed to any other parties, and they are not related to the result of 
your project and your mark for CS3266 
 
Section 1: Demographic Characteristic: 
1. Your name: _____________   Matric No: _____________ 
2. Your major: _____________   Department: _____________ 
3. Gender (please tick): □Male         □Female                  
4. Age: ___________ 
5. Which programming software did you learn first?  (choose ONE ONLY) 
a. Java Server Page/JSP, Java Servlet, J2EE (Java technology) 
b. ASP, ASP .NET (Microsoft technology) 
6. I have used the following software to develop an application before (you may choose 
both) 
a. Java Server Page/JSP, Java Servlet, J2EE (Java technology) 
b. ASP, ASP .NET (Microsoft technology) 
 
Note: Subsequently Java Server Page/JSP, Java Servlet, or J2EE is called Java 
technology while ASP, ASP.NET is labeled as Microsoft technology 
 
7. I had used this software much longer than the other 







Java        Microsoft 
 
 
8. How much experience do you have with the software?  (Please circle 1 to 7). 
Java tech None 1 2 3 4 5 6 7 Very Experience 
 
Microsoft None 1 2 3 4 5 6 7 Very Experience 
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9. How often did you use the software during the last week? (Please circle 1 to 7). 
Java tech None 1 2 3 4 5 6 7 Very Often 
 
Microsoft None 1 2 3 4 5 6 7 Very Often 
 
10. How much time do you spend with the software everyday? (Please circle). 
Java tech Almost 
Never 
Less than ½ 
hour ½ to 1 hour 1 to 2 hours 2-3 hours 





Less than ½ 
hour ½ to 1 hour 1 to 2 hours 2-3 hours 




---- End of Demographic Section ---- 
 
 
Section 2: Programming Languages 
Please cross the most appropriate answers from strongly disagree to strongly agree.   
For Examples: 
My source of income is from my 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Father Disagree        Agree 
 
Mother Disagree        Agree 
 
 
Perceived Usefulness of the Software 
1. Using this software is useful for my e-commerce project. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. Using this software enhances my effectiveness on the e-commerce project. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. Using this software improves my performance on the e-commerce project. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
4. Using this software enables me to do the e-commerce project more quickly.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
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Social Influence 
1. People who are important to me think that I should use this software 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. People who influence my behavior think that I should use this software 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 




1. A large percentage of my friends use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. Many of my friends use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. Of the friends whom I know, many use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
4. Few friends (or none) I communicate with use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 






Perceived Behavioral Control 
1. I have control over this software.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin  PAGE 162 OF 197 
2. I have knowledge necessary to use this software.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. I have the resources necessary to use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
4. Given the resources, opportunities and knowledge it takes to use this software, it 
would be easy for me to use the system. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
 
Confirmation of Expectation 
1. My experience using this software was better than what I expected.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. Overall, most of my expectations from using this software were confirmed.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. The feature provided by this software was better than what I expected. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 






Satisfaction (Note: Please rate the level of your satisfaction for the software) 
1. Satisfaction with the usefulness of the software. 
  extremely quite Slightly neither slightly quite extremely  
Java tech Dissatisfied        Satisfied 
 
Microsoft Dissatisfied        Satisfied 
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2. Satisfaction with the software for enhancing my effectiveness. 
  extremely quite Slightly neither slightly quite extremely  
Java tech Dissatisfied        Satisfied 
 
Microsoft Dissatisfied        Satisfied 
 
3. Satisfaction with the software for improving my performance. 
  extremely quite Slightly neither slightly quite extremely  
Java tech Dissatisfied        Satisfied 
 
Microsoft Dissatisfied        Satisfied 
 
4. Satisfaction with the software for enabling me to do things more quickly. 
  extremely quite Slightly neither slightly Quite extremely  
Java tech Dissatisfied        Satisfied 
 




1. This software makes my life more interesting.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. Using this software is a good idea. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. Working with this software is fun.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
4. I like working with this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
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Intention 
1. I intend to use this software as my main e-commerce project. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. I plan to use this software as my main e-commerce project. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. I predict I would use this software as my main e-commerce project.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
4. I want to use software as my main e-commerce project. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 





1. Using this software is natural to me. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
2. Using this software has become automatic to me. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
3. I use this software as a matter of habit. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
4. It is a habit of mine to use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
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5. Using this software has become a habit to me. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Java tech Disagree        Agree 
 
Microsoft Disagree        Agree 
 
 
Which programming software will you choose as my main e-commerce project?   
 (Choose ONE ONLY) 
a. Java Server Page/JSP, Java Servlet, J2EE (Java technology) 
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Appendix C. Correlation of Items for Pilot Study in 
Application A (Java Technologies) 
 
Table 39. (Appendix C) Item – Scale Correlations for Application A (Java) 
PU= Perceived Usefulness SI=Social Influence PI=Peer Influence 
CON=Confirmation PBC=Perceived Behavioral Control SAT=Satisfaction 
ATT=Attitude INT=Intention HAB=Habit 
PU SI PI PBC CON SAT ATT INT HAB 
0.80 0.73 0.84 0.79 0.64 0.77 0.67 0.96 0.90 
0.89 0.73 0.81 0.81 0.83 0.95 0.74 0.98 0.95 
0.87  0.88 0.73 0.78 0.96 0.89 0.97 0.97 





        0.94 
Number of 
Measures 4 2 4 4 3 4 4 4 5 




Inter-item correlation for Application A (Java) 
 
Perceived Usefulness for Application A (Java) 
 PU1J PU2J PU3J PU4J 
PU1J 1    
PU2J 0.78 1   
PU3J 0.75 0.86 1  
PU4J 0.54 0.63 0.56 1
Table 40. (Appendix C) Perceived Usefulness for Application A (Java) 
 
 
Social Influence  for Application 
A (Java) 
 SI1J SI2J 
SI1J 1  
SI2J 0.73 1
Table 41. (Appendix C)  Social Influence for Application A (Java) 
 
 
Peer Influence for Application A (Java) 
 PI1J PI2J PI3J PI4JReverse
PI1J 1    
PI2J 0.74 1   
PI3J 0.84 0.81 1  
PI4JReverse -0.02 0.0 -0.0 1
Table 42. (Appendix C) Peer Influence for Application A (Java) 
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Perceived Behavioral Control for Application A (Java) 
 PBC1J PBC2J PBC3J PBC4J 
PBC1J 1    
PBC2J 0.75 1   
PBC3J 0.67 0.69 1  
PBC4J 0.52 0.56 0.46 1




Application A (Java) 
 CONF1J CONF2J CONF3J
CONF1J 1   
CONF2J 0.64 1  
CONF3J 0.53 0.78 1
Table 44. (Appendix C) Confirmation/Disconfirmation for Application A (Java) 
 
 
Satisfaction for Application A (Java) 
 SAT1J SAT2J SAT3J SAT4J 
SAT1J 1    
SAT2J 0.76 1   
SAT3J 0.73 0.94 1  
SAT4J 0.73 0.87 0.91 1
Table 45. (Appendix C) Satisfaction for Application A (Java) 
 
 
Attitude for Application A (Java) 
 ATT1J ATT2J ATT3J ATT4J 
ATT1J 1    
ATT2J 0.50 1   
ATT3J 0.66 0.61 1  
ATT4J 0.61 0.73 0.87 1




Intention to Choose for Application A (Java) 
 INT1J INT2J INT3J INT4J 
INT1J 1    
INT2J 0.96 1   
INT3J 0.94 0.97 1  
INT4J 0.88 0.91 0.90 1
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Habit to Use Application A (Java) 
 HAB1J HAB2J HAB3J HAB4J HAB5J 
HAB1J 1     
HAB2J 0.89 1    
HAB3J 0.80 0.89 1   
HAB4J 0.79 0.87 0.96 1  
HAB5J 0.73 0.87 0.92 0.92 1










Mean Variance Cronbach’s Alpha 
PU1J 0.77 0.86 5.38 1.33 
PU2J 0.87 0.83 5.19 1.30 
PU3J 0.82 0.84 5.01 1.35 
PU4J 0.62 0.92 4.87 1.44 
0.89 
SI1J 0.73 N/A 4.25 1.54 
SI2J 0.73 N/A 4.37 1.40 
0.84 
PI1J 0.71 0.50 4.62 1.57 
PI2J 0.70 0.50 4.46 1.63 
PI3J 0.76 0.46 4.62 1.62 
PI4J -0.01 0.92 3.92 1.76 
0.70 
PBC1J 0.77 0.80 4.56 1.60 
PBC2J 0.80 0.79 4.57 1.65 
PBC3J 0.71 0.83 5.10 1.41 
PBC4J 0.58 0.88 5.08 1.42 
0.86 
CONF1J 0.62 0.88 4.44 1.35 
CONF2J 0.81 0.69 4.65 1.23 
CONF3J 0.72 0.78 4.63 1.21 
0.85 
SAT1J 0.76 0.97 4.84 1.27 
SAT2J 0.92 0.92 4.74 1.19 
SAT3J 0.93 0.92 4.73 1.19 
SAT4J 0.89 0.93 4.73 1.23 
0.95 
ATT1J 0.65 0.90 4.25 1.52 
ATT2J 0.68 0.88 4.82 1.38 
ATT3J 0.83 0.82 4.33 1.45 
ATT4J 0.86 0.81 4.43 1.48 
0.89 
INT1J 0.95 0.97 4.75 1.88 
INT2J 0.98 0.97 4.78 1.82 
INT3J 0.97 0.97 4.74 1.81 
INT4J 0.91 0.98 4.64 1.88 
0.98 
HAB1J 0.83 0.97 4.27 1.58 
HAB2J 0.93 0.96 4.19 1.61 
HAB3J 0.95 0.96 4.05 1.62 
HAB4J 0.94 0.96 4.02 1.65 
HAB5J 0.91 0.96 3.93 1.65 
0.97 
Table 49. (Appendix C) Corrected Item Scale Correlation, Alpha if item deleted, 
Mean, and Variance (Java) 
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Appendix D. Correlation of Items for Pilot Study in 
Application B (Microsoft Technologies) 
 
Table 50. (Appendix D) Item – Scale Correlations for Application B (Microsoft) 
PU= Perceived Usefulness SI=Social Influence PI=Peer Influence 
CON=Confirmation PBC=Perceived Behavioral Control SAT=Satisfaction 
ATT=Attitude INT=Intention HAB=Habit 
PU SI PI PBC CON SAT ATT INT HAB 
0.77 0.73 0.81 0.66 0.72 0.76 0.74 0.97 0.86 
0.93 0.73 0.86 0.75 0.79 0.89 0.66 0.97 0.92 
0.94  0.86 0.70 0.63 0.91 0.87 0.91 0.97 





        0.91 
Number of 
Measures 4 2 4 4 3 4 4 4 5 




Inter-item correlation for Application B (Microsoft) 
 
Perceived Usefulness for Application B 
(Microsoft) 
 PU1M PU2M PU3M PU4M 
PU1M 1    
PU2M 0.76 1   
PU3M 0.75 0.93 1  
PU4M 0.54 0.70 0.75 1
Table 51. (Appendix D) Perceived Usefulness for Application B (Microsoft) 
 
 
Social Influence  for Application 
B (Microsoft) 
 SI1M SI2M 
SI1M 1  
SI2M 0.73 1
Table 52. (Appendix D)  Social Influence for Application B (Microsoft) 
 
 
Peer Influence for Application B (Microsoft) 
 PI1M PI2M PI3M PI4MReverse
PI1M 1    
PI2M 0.77 1   
PI3M 0.77 0.84 1  
PI4MReverse -0.16 -0.13 -0.13 1
Table 53. (Appendix D) Peer Influence for Application B (Microsoft) 
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Perceived Behavioral Control for Application B 
(Microsoft) 
 PBC1M PBC2M PBC3M PBC4M 
PBC1M 1    
PBC2M 0.64 1   
PBC3M 0.49 0.61 1  
PBC4M 0.51 0.62 0.64 1





Application B (Microsoft) 
 CONF1M CONF2M CONF3M
CONF1M 1   
CONF2M 0.72 1  
CONF3M 0.49 0.63 1





Satisfaction for Application B (Microsoft) 
 SAT1M SAT2M SAT3M SAT4M 
SAT1M 1    
SAT2M 0.70 1   
SAT3M 0.72 0.88 1  
SAT4M 0.71 0.80 0.82 1
Table 56. (Appendix D) Satisfaction for Application B (Microsoft) 
 
 
Attitude for Application B (Microsoft) 
 ATT1M ATT2M ATT3M ATT4M 
ATT1M 1    
ATT2M 0.56 1   
ATT3M 0.71 0.55 1  
ATT4M 0.68 0.64 0.85 1
Table 57. (Appendix D) Attitude for Application B (Microsoft) 
 
 
Intention to Choose for Application B (Microsoft) 
 INT1M INT2M INT3M INT4M 
INT1M 1    
INT2M 0.97 1   
INT3M 0.90 0.91 1  
INT4M 0.88 0.89 0.82 1
Table 58. (Appendix D) Intention to Choose for Application B (Microsoft) 
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Habit to Use Application B (Microsoft) 
 HAB1M HAB2M HAB3M HAB4M HAB5M 
HAB1M 1     
HAB2M 0.84 1    
HAB3M 0.78 0.89 1   
HAB4M 0.74 0.87 0.96 1  
HAB5M 0.77 0.82 0.91 0.88 1










Mean Variance Cronbach’s Alpha 
PU1J 0.73 0.91 5.46 1.43 
PU2J 0.89 0.86 5.24 1.52 
PU3J 0.92 0.85 5.14 1.52 
PU4J 0.71 0.93 5.04 1.75 
0.92 
 
SI1J 0.73 N/A 4.59 1.55 
SI2J 0.73 N/A 4.58 1.47 
0.84 
 
PI1J 0.64 0.35 5.01 1.34 
PI2J 0.69 0.27 4.88 1.49 
PI3J 0.70 0.28 5.08 1.45 
PI4J -0.15 0.92 3.87 1.76 
0.60 
 
PBC1J 0.64 0.83 4.09 1.75 
PBC2J 0.75 0.78 4.25 1.66 
PBC3J 0.67 0.81 5.16 1.46 
PBC4J 0.69 0.80 4.99 1.55 
0.85 
 
CONF1J 0.67 0.77 4.48 1.29 
CONF2J 0.79 0.65 4.82 1.13 
CONF3J 0.60 0.83 4.78 1.17 
0.82 
 
SAT1J 0.76 0.93 4.92 1.06 
SAT2J 0.87 0.90 4.91 1.08 
SAT3J 0.89 0.89 4.86 1.06 
SAT4J 0.84 0.91 4.95 1.21 
0.93 
 
ATT1J 0.73 0.87 4.55 1.46 
ATT2J 0.64 0.90 5.01 1.25 
ATT3J 0.82 0.83 4.58 1.36 
ATT4J 0.84 0.82 4.62 1.40 
0.89 
 
INT1J 0.95 0.95 5.24 1.41 
INT2J 0.96 0.95 5.26 1.37 
INT3J 0.90 0.97 5.19 1.50 
INT4J 0.88 0.97 5.16 1.59 
0.97 
 
HAB1J 0.82 0.97 4.33 1.40 
HAB2J 0.91 0.96 4.23 1.54 
HAB3J 0.95 0.95 4.10 1.52 
HAB4J 0.92 0.95 4.05 1.57 
HAB5J 0.90 0.96 4.18 1.57 
0.97 
Table 60. (Appendix D) Corrected Item Scale Correlation, Alpha if item deleted, 
Mean, and Variance (Microsoft) 
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Appendix E.  Survey Item 
Understanding the Instant Messaging Preference 
 
The aim of this survey is to understand the factors affecting the software you use.  The 
responses will be strictly used for research and they will not be disclosed to any other 
parties.  This survey is not related to any modules or courses which you are taking.  It is 




 Name: _____________________  Major: _____________________ 
 Matric No: _____________________  Gender: □Male □Female       
 Department: _____________________   Age: _____________________ 
 
11. Please select the instant messengers which you have in your computer 
□MSN Messenger           □ICQ        □Yahoo      □Skype        □Trillian 
 
12. Please select the instant messengers which you have used  
□MSN Messenger           □ICQ        □Yahoo      □Skype        □Trillian 
 
13. Please select the instant messengers which you are still using  
□MSN Messenger           □ICQ        □Yahoo      □Skype        □Trillian 
 
Section 1:  Format I 
Please fill out the first set of the questionnaire.  You are provided with two rows to answer 
each question about two instant messaging applications.  The first row is the level of 
agreement with the statement regarding one of the technologies, Yahoo.  The second row is 
for the other technology, MSN.   
Please note:  You must answer BOTH technologies in every question. 
 
1. How long have you used this instant messaging software. 
 
Yahoo Just Recently 1 2 3 4 5 6 7 Very Long 
 
 
MSN Just Recently 1 2 3 4 5 6 7 Very Long 
 
2. How much experience do you have with the following software? 
Yahoo None 1 2 3 4 5 6 7 Very Experience 
 




3. How often did you use the software recently?  
Yahoo None 1 2 3 4 5 6 7 Very Often 
 
MSN None 1 2 3 4 5 6 7 Very Often 
 
 
4. How much time do you spend with the software everyday? 
Yahoo Very Little 1 2 3 4 5 6 7 Very Much 
 
 
MSN Very Little 1 2 3 4 5 6 7 Very Much 
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Perceived Usefulness of the Software 
 
1. Using this software is useful for communicating with others. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. Using this software enables me to communicate with others more quickly. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
3. Using this software enhances the effectiveness of communicating with others. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
4. Using this software improves the performance on communicating with others.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
5. Using this software increases the productivity on communicating with others. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 




1. People who are important to me think that I should use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. People who influence my behavior think that I should use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 




1. A large percentage of my friends use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. Many of my friends use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
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3. Of the friends whom I know, many use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 






Perceived Behavioral Control 
1. I have control over this software.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. I have knowledge necessary to use this software.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
3. I have the resources necessary to use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
4. Given the resources, opportunities and knowledge it takes to use this software, it 
would be easy for me to use the software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
Confirmation 
1 Using this software was a better experience than what I expected. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2 The feature provided by this software was better than what I expected. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
3 Overall, most of my expectations from using this software were confirmed.  
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
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Satisfaction   
 
1. Satisfaction with the software for its usefulness for communicating with others. 
  extremely quite slightly neither slightly quite extremely  
Yahoo Dissatisfied        Satisfied 
 
MSN Dissatisfied        Satisfied 
 
2. Satisfaction with the software for enabling me to communicate with others more quickly. 
  extremely quite slightly neither slightly quite extremely  
Yahoo Dissatisfied        Satisfied 
 
MSN Dissatisfied        Satisfied 
 
3. Satisfaction with the software for enhancing effectiveness of communicating with others. 
  extremely quite slightly neither slightly quite extremely  
Yahoo Dissatisfied        Satisfied 
 
MSN Dissatisfied        Satisfied 
 
4. Satisfaction with the software for improving performance on communicating with others. 
  extremely quite slightly neither Slightly quite extremely  
Yahoo Dissatisfied        Satisfied 
 
MSN Dissatisfied        Satisfied 
 
5. Satisfaction with the software for increasing productivity on communicating with others. 
  extremely quite slightly neither slightly quite extremely  
Yahoo Dissatisfied        Satisfied 
 
MSN Dissatisfied        Satisfied 
 
Attitude 
1. The actual process of using this software is pleasant. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. Using this software is a good idea. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
3. I have fun using this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
4. I like working with this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
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5. Using this software provides me with a lot of enjoyment. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
6. I enjoy using this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
Intention 
1. I plan to use this software again. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. I predict I would use this software again. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
3. I intend to use this software again. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
4. I want to use this software again. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
Naturalness/Habitual 
1. Using this software is natural to me. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
2. Using this software has become automatic for me. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
3. I use this software as a matter of habit. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
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4. It is a habit of mine to use this software. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 
MSN Disagree        Agree 
 
5. Using this software has become a habit to me. 
  Strongly Quite Slightly Neither Slightly Quite Strongly  
Yahoo Disagree        Agree 
 







1. If I had to make a choice between Yahoo and MSN, I would choose 




-- The End of First Format -- 
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Section 2:  Format II 
 
Please fill out the second set of the questionnaire, You are provided only with ONE row to 
answer each question about two instant messaging applications. Yahoo appears in the left, and 
MSN appears in the right. 
 
Please note: you  must cross only ONE location (from scale 1 to 7) for each question. 
 
Name: _____________________  Matric No: _____________________
 
 
1. I have used this instant messaging software longer than the other. 
 






















2. I have more experience using this software than the other. 
 




























3. I often use this software more than the other recently. 
 










more often  
than MSN 












4. I spend more time with this software than the other everyday. 
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Perceived Usefulness of the Software 
1. Using this software is useful for communicating with others. 
 






















2. Using this software enables me to communicate with others more quickly. 
 






















3. Using this software enhances the effectiveness of communicating with others. 
 






















4. Using this software improves the performance on communicating with others. 
 






















5. Using this software increases the productivity on communicating with others. 
 























1. People who are important to me think that I should use this software. 
 






















2. People who influence my behavior think that I should use this software. 
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Peer Influence 
 
1. A large percentage of my friends use this software. 
 






















2. Many of my friends use this software. 
 






















3. Of the friends whom I know, many use this software. 
 






















Perceived Behavioral Control 
 
1. I have control over this software.  
 






















2. I have knowledge necessary to use this software.  
 






















3. I have the resources necessary to use this software. 
 






















4. Given the resources, opportunities and knowledge it takes to use this software, it 
would be easy for me to use the software. 
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Confirmation 
1. Using this software was a better experience than what I expected. 
 






















2. The feature provided by this software was better than what I expected. 
 






















3. Overall, most of my expectations from using this software were confirmed.  
 























1. Satisfaction with the software for its usefulness for communicating with others. 
 






















2. Satisfaction with the software for enabling me to communicate with others more quickly. 
 






















3. Satisfaction with the software for enhancing effectiveness of communicating with others. 
 






















4. Satisfaction with the software for improving performance on communicating with others. 
 






















5. Satisfaction with the software for increasing productivity on communicating with others. 
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Attitude 
1. The actual process of using this software is pleasant. 
 






















2. Using this software is a good idea. 
 






















3. I have fun using this software. 
 






















4. I like working with this software. 
 






















5. Using this software provides me with a lot of enjoyment. 
 






















6. I enjoy using this software. 
 























1. I plan to use this software again. 
 






















2. I predict I would use this software again. 
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3. I intend to use this software again. 
 






















4. I want to use this software again. 
 

























1. Using this software is natural to me. 
 






















2. Using this software has become automatic for me. 
 






















3. I use this software as a matter of habit. 
 






















4. It is a habit of mine to use this software. 
 






















5. Using this software has become a habit to me. 
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• If I had to make a choice between Yahoo and MSN, I would choose 
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Appendix F.  Additional Statistical Results: Correlations, 
Normality Test of All Items from the Field Survey 
 
Table 61. (Appendix F) Item – Scale Correlations for Application A (Yahoo Messenger) 
PU= Perceived Usefulness SI=Social Influence PI=Peer Influence 
CON=Confirmation PBC=Perceived Behavioral Control SAT=Satisfaction 
ATT=Attitude INT=Intention HAB=Habit 
PU SI PI PBC CON SAT ATT INT HAB 
0.789 0.786 0.968 0.625 0.714 0.806 0.823 0.967 0.874 
0.795 0.786 0.968 0.699 0.815 0.817 0.831 0.967 0.932 
0.852  0.886 0.626 0.786 0.895 0.885 0.975 0.958 
0.833   0.602  0.867 0.869 0.960 0.980 





      0.919   
Number of 
Measures 5 2 3 4 3 5 6 4 5 




Inter-item correlation for Application A (Yahoo Messenger) 
 
 
Perceived Usefulness for Application A (Yahoo Messenger) 
 PU1A PU2A PU3A PU4A PU5A 
PU1A 1     
PU2A 0.746 1    
PU3A 0.703 0.714 1   
PU4A 0.619 0.632 0.785 1  
PU5A 0.593 0.583 0.710 0.748 1 





Social Influence  for Application 
A (Yahoo Messenger) 
 SI1A SI2A 
SI1A 1  
SI2A 0.786 1
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Peer Influence for Application A (Yahoo 
Messenger) 
 PI1A PI2A PI3A 
PI1A 1   
PI2A 0.966 1  
PI3A 0.879 0.878 1





Perceived Behavioral Control for Application A (Yahoo 
Messenger) 
 PBC1A PBC2A PBC3A PBC4A 
PBC1A 1    
PBC2A 0.593 1   
PBC3A 0.431 0.563 1  
PBC4A 0.463 0.511 0.515 1







Application A (Yahoo Messenger) 
 CONF1A CONF2A CONF3A
CONF1A 1   
CONF2A 0.695 1  
CONF3A 0.641 0.772 1





Satisfaction for Application A (Yahoo Messenger) 
 SAT1A SAT2A SAT3A SAT4A SAT5A 
SAT1A 1     
SAT2A 0.757 1    
SAT3A 0.753 0.768 1   
SAT4A 0.674 0.685 0.840 1  
SAT5A 0.645 0.660 0.765 0.779 1 
Table 67. (Appendix F) Satisfaction for Application A (Yahoo Messenger) 
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Attitude for Application A (Yahoo Messenger) 
 ATT1A ATT2A ATT3A ATT4A ATT5A ATT6A        
ATT1A 1      
ATT2A 0.744 1     
ATT3A 0.737 0.782 1   
ATT4A 0.749 0.752 0.807 1   
ATT5A 0.725 0.684 0.810 0.788 1 
ATT6A 0.775 0.743 0.829 0.825 0.880 1






Choose Intention for Application A (Yahoo Messenger)
 INT1A INT2A INT3A INT4A 
INT1A 1    
INT2A 0.954 1   
INT3A 0.956 0.957 1  
INT4A 0.937 0.937 0.956 1






Habit for Application A (Yahoo Messenger) 
 HAB1A HAB2A HAB3A HAB4A HAB5A 
HAB1A 1     
HAB2A 0.873 1    
HAB3A 0.740 0.859 1   
HAB4A 0.744 0.861 0.955 1  
HAB5A 0.714 0.836 0.932 0.968 1
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Mean Variance Cronbach’s Alpha 
PU1A 0.759 0.900 5.767 1.979 
PU2A 0.762 0.900 5.497 2.244 
PU3A 0.845 0.882 5.377 1.928 
PU4A 0.800 0.892 5.070 1.891 
PU5A 0.746 0.903 5.063 2.080 
0.915 
SI1A 0.786 N/A 4.607 2.908 
SI2A 0.786 N/A 4.477 2.692 
0.880 
PI1A 0.953 0.935 4.680 4.693 
PI2A 0.952 0.935 4.750 4.730 
PI3A 0.886 0.983 4.633 4.400 
0.967 
PBC1A 0.604 0.769 5.597 1.920 
PBC2A 0.695 0.714 5.947 1.556 
PBC3A 0.604 0.764 6.203 1.079 
PBC4A 0.595 0.766 6.147 1.196 
0.803 
CONF1A 0.711 0.871 5.293 1.880 
CONF2A 0.808 0.779 5.330 1.693 
CONF3A 0.766 0.820 5.483 1.542 
0.875 
SAT1A 0.787 0.922 5.383 1.689 
SAT2A 0.799 0.920 5.297 1.895 
SAT3A 0.887 0.903 5.193 1.561 
SAT4A 0.834 0.913 5.090 1.614 
SAT5A 0.790 0.921 4.997 1.642 
0.931 
ATT1A 0.818 0.949 5.420 1.823 
ATT2A 0.811 0.950 5.633 1.858 
ATT3A 0.880 0.942 5.523 1.816 
ATT4A 0.867 0.944 5.323 2.320 
ATT5A 0.859 0.944 5.287 2.031 
ATT6A 0.904 0.939 5.387 1.890 
0.954 
INT1A 0.965 0.983 5.587 3.073 
INT2A 0.966 0.983 5.607 3.082 
INT3A 0.975 0.980 5.587 3.106 
INT4A 0.958 0.985 5.550 2.997 
0.987 
HAB1A 0.796 0.974 5.113 2.904 
HAB2A 0.908 0.957 4.870 3.672 
HAB3A 0.936 0.952 4.627 4.074 
HAB4A 0.951 0.949 4.560 4.127 
HAB5A 0.926 0.954 4.563 4.314 
0.966 
Table 71. (Appendix F) Corrected Item Scale Correlation, Alpha if item deleted, 
Mean, and Variance (Yahoo Messenger) 
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Table 72. (Appendix F) Item – Scale Correlations for Application B (MSN Messenger) 
PU= Perceived Usefulness SI=Social Influence PI=Peer Influence 
CON=Confirmation PBC=Perceived Behavioral Control SAT=Satisfaction 
ATT=Attitude INT=Intention HAB=Habit 
PU SI PI PBC CON SAT ATT INT HAB 
0.653 0.761 0.939 0.697 0.718 0.763 0.760 0.912 0.829 
0.687 0.761 0.944 0.811 0.803 0.769 0.805 0.934 0.888 
0.776  0.842 0.684 0.766 0.827 0.846 0.935 0.924 
0.748   0.665  0.794 0.817 0.854 0.947 





      0.874   
Number of 
Measures 5 2 3 4 3 5 6 4 5 






Inter-item correlation for Application B (MSN Messenger) 
 
 
Perceived Usefulness for Application B (MSN Messenger) 
 PU1B PU2B PU3B PU4B PU5B 
PU1B 1     
PU2B 0.624 1    
PU3B 0.484 0.534 1   
PU4B 0.417 0.475 0.704 1  
PU5B 0.434 0.475 0.662 0.648 1 







Social Influence  for Application 
B (MSN Messenger) 
 SI1B SI2B 
SI1B 1  
SI2B 0.761 1
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Peer Influence for Application B (MSN 
Messenger) 
 PI1B PI2B PI3B 
PI1B 1   
PI2B 0.937 1  
PI3B 0.817 0.836 1
Table 75. (Appendix F) Peer Influence for Application B (MSN Messenger) 
 
 
Perceived Behavioral Control for Application B (MSN 
Messenger) 
 PBC1B PBC2B PBC3B PBC4B 
PBC1B 1    
PBC2B 0.686 1   
PBC3B 0.472 0.669 1  
PBC4B 0.531 0.636 0.536 1







Application B (MSN Messenger) 
 CONF1B CONF2B CONF3B
CONF1B 1   
CONF2B 0.698 1  
CONF3B 0.635 0.750 1





Satisfaction for Application B (MSN Messenger) 
 SAT1B SAT2B SAT3B SAT4B SAT5B 
SAT1B 1     
SAT2B 0.715 1    
SAT3B 0.656 0.671 1   
SAT4B 0.532 0.576 0.746 1  
SAT5B 0.598 0.585 0.697 0.710 1 
Table 78. (Appendix F) Satisfaction for Application B (MSN Messenger) 
 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin  PAGE 191 OF 197 
 
 
Attitude for Application B (MSN Messenger) 
 ATT1B ATT2B ATT3B ATT4B ATT5B ATT6B        
ATT1B 1      
ATT2B 0.713 1     
ATT3B 0.634 0.684 1   
ATT4B 0.651 0.690 0.720 1   
ATT5B 0.595 0.568 0.784 0.695 1 
ATT6B 0.643 0.687 0.763 0.764 0.812 1





Choose Intention for Application B (MSN Messenger) 
 INT1B INT2B INT3B INT4B 
INT1B 1    
INT2B 0.899 1   
INT3B 0.870 0.908 1  
INT4B 0.790 0.786 0.874 1





Habit for Application B (MSN Messenger) 
 HAB1B HAB2B HAB3B HAB4B HAB5B 
HAB1B 1     
HAB2B 0.820 1    
HAB3B 0.638 0.777 1   
HAB4B 0.663 0.753 0.906 1  
HAB5B 0.634 0.760 0.892 0.929 1
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Mean Variance Cronbach’s Alpha 
PU1B 0.584 0.849 6.143 1.127 
PU2B 0.635 0.838 5.913 1.277 
PU3B 0.756 0.806 5.617 1.488 
PU4B 0.704 0.820 5.290 1.625 
PU5B 0.693 0.823 5.300 1.709 
0.858 
SI1B 0.761 N/A 5.370 2.207 
SI2B 0.761 N/A 5.173 2.257 
0.864 
PI1B 0.917 0.910 6.233 1.818 
PI2B 0.930 0.899 6.223 1.906 
PI3B 0.840 0.967 6.173 1.749 
0.950 
PBC1B 0.654 0.827 5.740 1.738 
PBC2B 0.810 0.750 6.143 1.127 
PBC3B 0.640 0.822 6.270 1.087 
PBC4B 0.658 0.815 6.253 1.053 
0.845 
CONF1B 0.712 0.857 5.627 1.472 
CONF2B 0.801 0.776 5.430 1.590 
CONF3B 0.753 0.822 5.507 1.635 
0.872 
SAT1B 0.722 0.887 5.683 1.167 
SAT2B 0.737 0.884 5.567 1.317 
SAT3B 0.820 0.867 5.403 1.191 
SAT4B 0.746 0.882 5.343 1.337 
SAT5B 0.755 0.880 5.280 1.339 
0.902 
ATT1B 0.734 0.926 5.743 1.282 
ATT2B 0.763 0.922 5.927 1.245 
ATT3B 0.831 0.914 5.903 1.298 
ATT4B 0.813 0.917 5.647 1.875 
ATT5B 0.796 0.918 5.630 1.511 
ATT6B 0.856 0.910 5.687 1.514 
0.931 
INT1B 0.897 0.939 6.380 0.986 
INT2B 0.912 0.935 6.423 0.941 
INT3B 0.930 0.929 6.393 0.975 
INT4B 0.838 0.961 6.260 1.330 
0.955 
HAB1B 0.728 0.953 5.733 1.828 
HAB2B 0.847 0.935 5.830 1.787 
HAB3B 0.894 0.925 5.620 2.397 
HAB4B 0.909 0.923 5.637 2.399 
HAB5B 0.895 0.926 5.597 2.609 
0.946 
Table 82. (Appendix F) Corrected Item Scale Correlation, Alpha if item deleted, 
Mean, and Variance (MSN Messenger) 
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Appendix G.  The Results for Different Comparison 
Mechanisms 
Before comparing the structural models of three different comparison mechanisms, 
all the measurement models for the three mechanisms need to be analyzed.  Only when 
they have adequate convergent and discriminant validity, the process of examining the 
structural models could begin.  Table 83 and Table 84 show the loadings and cross-
loadings of comparison by difference (i.e. application A – application B).   
 PU PI SI PBC DIS SAT ATT CI HAB 
PU1D 0.891 0.661 0.602 0.680 0.621 0.721 0.668 0.649 0.691
PU2D 0.907 0.559 0.541 0.607 0.581 0.716 0.630 0.585 0.631
PU3D 0.928 0.581 0.577 0.639 0.573 0.711 0.608 0.590 0.634
PU4D 0.892 0.581 0.598 0.678 0.605 0.704 0.632 0.594 0.583
PU5D 0.880 0.555 0.582 0.649 0.580 0.723 0.627 0.592 0.608
PI1D 0.649 0.983 0.705 0.679 0.571 0.672 0.653 0.716 0.764
PI2D 0.650 0.984 0.715 0.674 0.547 0.667 0.649 0.717 0.750
PI3D 0.614 0.959 0.669 0.659 0.564 0.668 0.641 0.705 0.744
SI1D 0.619 0.689 0.950 0.616 0.528 0.646 0.618 0.648 0.613
SI2D 0.592 0.650 0.928 0.603 0.469 0.570 0.540 0.544 0.601
PB1D 0.638 0.654 0.602 0.873 0.584 0.646 0.664 0.644 0.645
PB2D 0.615 0.607 0.596 0.901 0.575 0.589 0.631 0.695 0.651
PB3D 0.551 0.448 0.470 0.809 0.418 0.456 0.479 0.500 0.487
PB4D 0.680 0.632 0.552 0.856 0.636 0.638 0.672 0.648 0.631
DIS1D 0.646 0.544 0.482 0.624 0.899 0.693 0.708 0.664 0.604
DIS2D 0.547 0.468 0.457 0.533 0.930 0.697 0.664 0.640 0.519
DIS3D 0.616 0.566 0.527 0.628 0.924 0.734 0.709 0.700 0.626
S1D 0.726 0.672 0.612 0.664 0.720 0.911 0.758 0.736 0.697
S2D 0.754 0.613 0.581 0.605 0.627 0.893 0.716 0.678 0.672
S3D 0.731 0.628 0.600 0.626 0.727 0.930 0.757 0.698 0.674
S4D 0.689 0.598 0.558 0.582 0.731 0.890 0.717 0.665 0.627
S5D 0.694 0.587 0.588 0.607 0.683 0.895 0.743 0.676 0.644
A1D 0.641 0.547 0.520 0.623 0.692 0.735 0.889 0.712 0.643
A2D 0.649 0.631 0.597 0.705 0.719 0.790 0.910 0.789 0.715
A3D 0.604 0.589 0.540 0.639 0.668 0.732 0.921 0.740 0.678
A4D 0.664 0.598 0.577 0.663 0.659 0.746 0.917 0.727 0.748
A5D 0.654 0.629 0.581 0.646 0.708 0.741 0.939 0.758 0.725
A6D 0.676 0.667 0.600 0.683 0.728 0.763 0.944 0.786 0.761
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS= Disconfirmation;   D = Minus 
Table 83.  Loadings and Cross-Loadings for Comparison by Difference 
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 PU PI SI PBC DIS SAT ATT CI HAB 
I1D 0.645 0.727 0.616 0.716 0.707 0.756 0.803 0.980 0.774
I2D 0.645 0.732 0.623 0.719 0.708 0.731 0.779 0.981 0.764
I3D 0.651 0.717 0.632 0.709 0.702 0.741 0.788 0.983 0.768
I4D 0.676 0.679 0.625 0.709 0.731 0.757 0.824 0.962 0.750
H1D 0.670 0.715 0.605 0.711 0.621 0.728 0.779 0.741 0.929
H2D 0.683 0.732 0.614 0.686 0.609 0.714 0.765 0.773 0.959
H3D 0.676 0.745 0.622 0.681 0.620 0.701 0.737 0.751 0.971
H4D 0.661 0.758 0.626 0.663 0.605 0.690 0.719 0.747 0.974
H5D 0.674 0.755 0.636 0.659 0.604 0.689 0.719 0.744 0.968
Table 84.  Loadings and Cross-Loadings for Comparison by Difference Cont’ 
 
The two tables above show that all loadings on their own constructs are higher than 
the other constructs.  Further, the average variance extracted table shown below (see 
Table 85) also indicates that the correlations among their own constructs (diagonal) are 
higher than those other constructs (off-diagonal).  Therefore, the mechanism using 
comparison by difference have adequate convergent and discriminant validity. 
 PU PI SI PBC DIS SAT ATT INT HAB 
PU 0.809         
PI 0.427 0.951        
SI 0.416 0.510 0.882       
PBC 0.524 0.473 0.421 0.740      
DIS 0.434 0.330 0.284 0.423 0.843     
SAT 0.632 0.471 0.423 0.466 0.596 0.817    
ATT 0.496 0.441 0.384 0.515 0.573 0.667 0.847   
INT 0.449 0.534 0.408 0.533 0.531 0.584 0.669 0.954  
HAB 0.491 0.596 0.417 0.501 0.406 0.538 0.599 0.612 0.922
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude INT=Choice Intention 
HAB=Habit PI=Peer Influence  
Table 85.  Average Variance Extracted for Comparison by Difference 
 
Next, the measurement model for the comparison by ratio is analyzed.  Table 86 
shows the loadings and cross-loadings for the comparison by ratio.  There are several 
high cross-loadings found in the table, almost a dozen of the cross-loadings are higher 
than  0.8.  Some even higher than the loadings on the constructs (see the highlighted 
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cross-loadings and compare among the rows in attitude and satisfaction constructs).  It is 
concluded that the model by using comparison by ratio does not have adequate 
convergent and discriminant validity, and thus it would not be analyzed further. 
 PU PI SI PBC DIS SAT ATT CI HAB 
PU1D 0.891 0.629 0.507 0.687 0.575 0.558 0.493 0.651 0.524 
PU2D 0.895 0.569 0.448 0.654 0.657 0.633 0.567 0.569 0.561 
PU3D 0.952 0.639 0.542 0.702 0.653 0.652 0.592 0.662 0.569 
PU4D 0.924 0.639 0.605 0.732 0.676 0.684 0.625 0.679 0.547 
PU5D 0.898 0.579 0.506 0.718 0.603 0.610 0.536 0.634 0.543 
PI1D 0.629 0.970 0.745 0.641 0.541 0.638 0.577 0.594 0.741 
PI2D 0.673 0.974 0.786 0.673 0.558 0.655 0.592 0.685 0.725 
PI3D 0.614 0.919 0.756 0.718 0.712 0.773 0.710 0.628 0.782 
SI1D 0.526 0.729 0.942 0.576 0.529 0.642 0.605 0.692 0.556 
SI2D 0.547 0.768 0.926 0.635 0.596 0.731 0.668 0.616 0.688 
PB1D 0.633 0.682 0.690 0.844 0.597 0.601 0.546 0.646 0.598 
PB2D 0.677 0.640 0.595 0.915 0.610 0.623 0.590 0.601 0.604 
PB3D 0.562 0.415 0.344 0.793 0.429 0.384 0.405 0.361 0.419 
PB4D 0.740 0.629 0.500 0.871 0.671 0.597 0.554 0.562 0.600 
DIS1D 0.674 0.588 0.493 0.663 0.924 0.777 0.754 0.566 0.642 
DIS2D 0.633 0.554 0.523 0.614 0.951 0.782 0.761 0.624 0.648 
DIS3D 0.645 0.632 0.664 0.650 0.934 0.842 0.799 0.743 0.666 
S1D 0.660 0.679 0.675 0.653 0.867 0.951 0.882 0.698 0.720 
S2D 0.607 0.657 0.692 0.576 0.707 0.914 0.779 0.644 0.656 
S3D 0.702 0.605 0.566 0.643 0.853 0.892 0.835 0.676 0.686 
S4D 0.589 0.682 0.722 0.562 0.767 0.931 0.812 0.716 0.629 
S5D 0.612 0.699 0.722 0.604 0.734 0.919 0.809 0.734 0.656 
A1D 0.554 0.620 0.718 0.538 0.661 0.747 0.799 0.766 0.546 
A2D 0.536 0.652 0.681 0.600 0.766 0.843 0.897 0.606 0.695 
A3D 0.546 0.468 0.423 0.513 0.726 0.735 0.873 0.637 0.644 
A4D 0.541 0.568 0.610 0.557 0.715 0.801 0.916 0.711 0.725 
A5D 0.583 0.598 0.594 0.562 0.794 0.850 0.958 0.725 0.681 
A6D 0.585 0.633 0.636 0.595 0.794 0.859 0.960 0.740 0.713 
I1D 0.690 0.631 0.646 0.628 0.650 0.691 0.689 0.966 0.574 
I2D 0.681 0.657 0.703 0.638 0.668 0.728 0.723 0.976 0.605 
I3D 0.645 0.660 0.669 0.628 0.661 0.755 0.780 0.917 0.705 
I4D 0.634 0.575 0.636 0.579 0.626 0.673 0.739 0.922 0.554 
H1D 0.591 0.785 0.704 0.666 0.705 0.774 0.791 0.661 0.934 
H2D 0.615 0.777 0.679 0.641 0.694 0.748 0.757 0.666 0.932 
H3D 0.545 0.728 0.564 0.594 0.633 0.643 0.662 0.570 0.950 
H4D 0.535 0.710 0.585 0.589 0.609 0.639 0.658 0.575 0.952 
H5D 0.544 0.689 0.578 0.622 0.636 0.618 0.613 0.564 0.931 
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS= Disconfirmation;   D = Ratio 
Table 86.  Loadings and Cross-Loadings for Comparison by Ratio 
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 PU PI SI PBC DIS SAT ATT CI HAB 
PU1D 0.871 0.713 0.619 0.697 0.604 0.742 0.711 0.719 0.742
PU2D 0.840 0.627 0.579 0.596 0.536 0.699 0.643 0.621 0.676
PU3D 0.874 0.617 0.535 0.633 0.560 0.682 0.603 0.626 0.648
PU4D 0.823 0.620 0.525 0.655 0.618 0.694 0.620 0.638 0.621
PU5D 0.837 0.580 0.571 0.614 0.570 0.699 0.587 0.646 0.604
PI1D 0.726 0.964 0.639 0.710 0.531 0.663 0.661 0.725 0.811
PI2D 0.721 0.971 0.667 0.711 0.514 0.664 0.648 0.732 0.791
PI3D 0.702 0.947 0.644 0.688 0.542 0.657 0.664 0.735 0.780
SI1D 0.617 0.624 0.933 0.581 0.427 0.576 0.571 0.614 0.610
SI2D 0.626 0.636 0.929 0.613 0.434 0.545 0.553 0.600 0.651
PB1D 0.657 0.683 0.580 0.868 0.502 0.668 0.679 0.701 0.713
PB2D 0.659 0.684 0.598 0.900 0.492 0.631 0.677 0.723 0.737
PB3D 0.573 0.480 0.465 0.793 0.458 0.535 0.534 0.542 0.559
PB4D 0.686 0.631 0.536 0.857 0.514 0.633 0.657 0.672 0.661
DIS1D 0.629 0.486 0.379 0.508 0.871 0.590 0.654 0.616 0.538
DIS2D 0.525 0.412 0.356 0.435 0.886 0.597 0.585 0.530 0.436
DIS3D 0.636 0.546 0.476 0.564 0.882 0.641 0.645 0.644 0.581
S1D 0.734 0.645 0.564 0.700 0.635 0.875 0.711 0.722 0.696
S2D 0.722 0.636 0.541 0.584 0.513 0.853 0.616 0.632 0.654
S3D 0.751 0.603 0.527 0.651 0.631 0.904 0.682 0.640 0.652
S4D 0.684 0.534 0.450 0.581 0.635 0.838 0.616 0.599 0.578
S5D 0.706 0.568 0.526 0.618 0.595 0.870 0.652 0.653 0.644
A1D 0.590 0.507 0.466 0.592 0.602 0.617 0.821 0.662 0.598
A2D 0.724 0.641 0.584 0.723 0.662 0.727 0.879 0.764 0.733
A3D 0.600 0.559 0.482 0.598 0.609 0.619 0.871 0.697 0.652
A4D 0.668 0.620 0.558 0.705 0.628 0.675 0.890 0.756 0.728
A5D 0.646 0.598 0.519 0.625 0.630 0.651 0.898 0.747 0.689
A6D 0.700 0.672 0.564 0.697 0.642 0.693 0.913 0.800 0.755
I1D 0.733 0.752 0.627 0.749 0.663 0.728 0.821 0.968 0.800
I2D 0.744 0.754 0.630 0.743 0.642 0.720 0.786 0.969 0.799
I3D 0.747 0.731 0.646 0.763 0.654 0.742 0.805 0.973 0.802
I4D 0.738 0.701 0.615 0.746 0.672 0.704 0.835 0.952 0.779
H1D 0.730 0.777 0.629 0.754 0.562 0.714 0.763 0.772 0.936
H2D 0.742 0.799 0.657 0.753 0.551 0.716 0.768 0.772 0.953
H3D 0.755 0.794 0.644 0.767 0.577 0.719 0.747 0.790 0.962
H4D 0.737 0.796 0.646 0.749 0.572 0.708 0.751 0.810 0.967
H5D 0.751 0.787 0.659 0.735 0.571 0.699 0.750 0.793 0.961
PU=Perceived Usefulness SI=Social Influence PBC=Perceived Behavioral Control 
SAT=Satisfaction ATT=Attitude CI=Choice Intention 
HAB=Habit PI=Peer Influence DIS= Disconfirmation;   D = Dummy 
Table 87.  Loadings and Cross-Loadings for Dummy Comparison 
 
The close examination of the loadings and cross-loadings for the model using 
dummy comparison in Table 87 also shows that it also does not have adequate convergent 
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and discriminant validity.  Quite numbers of cross-loading are higher than 0.8, and two 
cross-loadings are similar or greater than the loadings on the construct.  Therefore, only 













 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE I OF XXV 
References 
 
Adams D. A.,  Nelson, R. R., and Todd, P. A.  “Perceived Usefulness, Ease of Use and 
Usage of Information Technology: A Replication,” MIS Quarterly (16:2), 1992, 
pp. 227-247.    
Agrawal, R., and Karahanna, E.  “Time Files When You’re Having Fun: Cognitive 
Absorption and Beliefs about Information Technology Usage,” MIS 
Quarterly (24:4), Dec 2000, pp. 665-695.    
Agrawal, R., and Prasad, J. "The Role of Innovation Characteristics and Perceived 
Voluntariness in the Acceptance of Information Technologies," Decision Sciences 
(28:3), Summer 1997, pp. 557-582.   
Ajzen, I., and Fishbein, M.  Understanding Attitudes and Predicting Social Behavior.  
Englewood Cliffs, NJ, Prentice Hall, 1980.      
Ajzen, I.  “Nature and Operation of Attitudes,” Annual Review of Psychology (52), 2001, 
pp.27-58. 
Ajzen, I.  “Residual Effects of Past on Later Behavior: Habituation and Reasoned Action 
Perspective,” Personality and Social Psychology Review (6:2), 2002, pp. 107-122.  
Ajzen, I.  “The Directive Influence of Attitudes on Behavior,” in The Psychology of 
Action: Linking Cognition and Motivation to Behavior, P. M. Gollwitzer and J. A. 
Bargh (ed.), Guilford Press, New York, 1996, pp. 385–405. 
Ajzen, I.  “The Theory of Planned Behavior,” Organizational Behavior and Human 
Decision Processes (50), 1991, pp. 179–211. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE II OF XXV 
Ajzen, I. “From Intentions to Actions: A Theory of Planned Behavior,” In Action control: 
From Cognition to Behavior, J. Kuhl and J. Beckman (ed.), Heidelberg, Springer, 
1985.    
Ajzen, I. Attitudes, Personality, and Behavior. Chicago, The Dorsey Press, 1988. 
Ajzen, I., and Driver, B. L.  “Prediction of leisure participation from behavioral, 
normative, and control beliefs: An application of the theory of planned behavior,” 
Journal of Leisure Sciences (13), 1991, pp. 205-220.   
Allport, C. D., and Kerler, W. A. “A Research Note Regarding the Development of the 
Consensus on Appropriation Scale,” Information Systems Research (14:4), 2003, 
pp. 356-359.            
Altman, D. G. Practical Statistics for Medical Research. Chapman and Hall, 1991.     
Anderson, E. W., and Sullivan, M. W.  “The Antecedents and Consequences of Customer 
Satisfaction for Firms,” Marketing Science (12:2), 1993, pp. 125-143. 
Anderson, J. C., and Gerbing, D. W. “Predicting the Performance of Measures in a 
Confirmatory Factor Analysis with a Pretest Assessment of Their Substantive 
Validities,” Journal of Applied Psychology (76:5), 1991, pp. 732-740.       
Anderson, R. E., and Srinivasan, S. S.  “E-Satisfaction and E-Loyalty: A Contingency 
Framework,” Psychology and Marketing (20:2), 2003, pp. 123-138. 
Armitage, C.J., and Conner, M. “Efficacy of the Theory of Planned Behaviour: A Meta-
Analytic Review,” British Journal of Social Psychology (40), 2001, pp. 471-499. 
Armitage, C.J., and Conner, M. “The Theory of Planned Behaviour: Assessment of 
Predictive Validity and ‘Perceived Control’,” British Journal of Social 
Psychology (38), 1999, pp.35-54. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE III OF XXV 
Bagozzi, R.  “A Field Investigation of Causal Relations among Cognitions, Affect, 
Intentions, and Behavior,” Journal of Marketing (12), 1982, pp. 562-584.    
Bagozzi, R. P., Gopinath, M., and Nyer, P. U.  “The Role of Emotions in Marketing,” 
Journal of the Academy of Marketing Science (27:2), Spring 1999, pp. 184-206.      
Bamberg, S., Ajzen, I., and Schmidt, P.  “Choice of Travel Mode in the Theory of 
Planned Behavior: The Roles of Past Behavior, Habit, and Reasoned Action,” 
Basic and Applied Social Psychology (25), 2003, pp. 175-188.   
Baron, R. M., and Kenny, D. A. “The Moderator-mediator Variable Distinction in Social 
Psychological Research: Conceptual, Strategic, and Statistical Considerations,” 
Journal of Personality and Social Psychology (51), 1986, pp. 1173-1182.        
Beale, D. A. and Manstead, A. S. R.  “Predicting Mothers’ Intentions to Limit the 
Frequency of Children’s Sugar Intake: Testing the Theory of Planned Behavior,” 
Journal of Applied Social Psychology (21), 1991, pp. 409-431. 
Ben-Akiva, M., D. McFadden, T. Gärling, D. Gopinath, J. Walker, D. Bolduc, A. 
Boersch-Supan, P. Delquié, O. Larichev, T. Morikawa, A. Polydoropoulou, and 
Rao, V. “Extended Framework for Modeling Choice Behavior,” Marketing 
Letters (10:3), 1999, pp. 187-203.      
Berg, C., Jonsson, I., Conner, M.  “Understanding Choice of Milk and Bread for 
Breakfast among Swedish Children Aged 11-15 years: an Application of the 
Theory of Planned Behaviour,”  Appetite (34), 2000, pp. 5-19.  
Bhattacherjee, A. "Managerial Influences on Intraorganizational Information Technology 
Use: A Principal-agent Model," Decision Sciences (29:1), Winter 1998, pp. 139-
163.   
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE IV OF XXV 
Bhattacherjee, A. "Understanding Information Systems Continuance: An Expectation-
Confirmation Model," MIS Quarterly (25:3), September 2001, pp. 351-370. 
Bhattacherjee, A., and Premkumar, G.  "Understanding Changes in Belief and Attitude 
Toward Information Technology Usage: A Theoretical Model and Longitudinal 
Test," MIS Quarterly (28:2), June 2004, pp. 229-254. 
Biehal, B., and Chakravarti, D.  “Information Accessibility as a Moderator of Consumer 
Choice,” Journal of Consumer Research (10:1), 1983, pp. 1-14.     
Bigelow, S.  Yahoo Messenger 6.0 Review by CNET: CNET Editor’s Choice August 2004 
[Online], Available: http://reviews.cnet.com/Yahoo_Messenger_6_0/4505-
9237_7-30975251.html, [2004, Dec 29].     
Campbell, D.T., and Fiske, D.W. “Convergent and Discriminant Validation by the 
Multitrait-multimethod Matrix,” Psychological Bulletin (56), 1959, pp. 81-105.    
Candel, M. J. J. M., and Pennings, J. M. E.  “Attitude-Based Models for Binary Choices: 
A Test for Choices Involving an Innovation,” Journal of Economic Psychology 
(20), 1999, pp. 547-569. 
Cartella, J.  “Assessing Agreement on Classification Tasks: The Kappa Statistic,” 
Computational Linguistics (22:2), 1996, pp. 249-254.   
Chan, H.C., Teo, H.H., Yang, J. and Li, Y.  “The Technology Acceptance Model for 
Competitive Software Products,” Proceedings of the Eighth Pacific Asia 
Conference on Information Systems, 2004, pp. 1848-1855.  
Chau, P. Y. K. "An Empirical Assessment of a Modified Technology Acceptance 
Model,” Journal of Management Information Systems (13:2), 1996, pp. 185-205.  
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE V OF XXV 
Chau, P. Y. K., and Hu, P. J.  “Information Technology Acceptance by Individual 
Professionals: A Model Comparison Approach,” Decision Sciences (32:4), 2001, 
pp. 699-720.    
Chau, Y. K. P. "Influence of Computer Attitude and Self-efficacy on IT Usage 
Behavior," Journal of End User Computing (13:1), 2001, pp. 26-34.  
Chin, W.  W. The Partial Least Squares Approach to Structural Equation Modeling.  In G. 
A. Marcoulides (ed.), Modern Methods for Business Research, Lawrence Erlbaum 
Associates, Mahwah, NJ, 1998.  pp. 295-336. 
Chin, W. W., and Todd, P. A. “On the Use, Usefulness, and Ease of Use of Structural 
Equation Modeling in MIS Research: A Note of Caution,” MIS Quarterly (19:2), 
June 1995, pp. 237-246.           
Churchill, G. A. Jr. “A Paradigm for Developing Better Measures of Marketing 
Constructs,” Journal of Marketing Research (16), February 1979, pp. 64-73.       
Churchill, G. A., and Surprenant, C. "An Investigation into the Determinants of Customer 
Satisfaction," Journal of Marketing Research (19), 1982, pp. 491-504.     
Cohen, J.  “A Coefficient of Agreement for Nominal Scales,” Educational and 
Psychological Measurement (20), 1960, pp. 37-46.     
Cohen, J. Statistical Power Analysis for the Behavioral Sciences, New Jersey, Lawrence 
Erlbaum Associates, Hillsdale, 1988.   
Compeau, D.R., Higgins, C.A., and Huff, S.  “Social Cognitive Theory and Individual 
Reactions to Computing Technology,” MIS Quarterly (23:2), 1999, pp.145-158 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE VI OF XXV 
Conner, M., and Armitage, C.J.  “Theory of Planned Behaviour: A Review and Avenues 
for Future Research,” Journal of Applied Social Psychology (28), 1998, pp. 1430-
1464. 
Conner, M., Warren, R., Close, S., and Sparks, P.  “Alcohol Consumption and the Theory 
of Planned Behavior: An Examination of the Cognitive Mediation of Past 
Behavior,” Journal of Applied Social Psychology (29), 1999, pp. 1676-1704.    
Cronbach, L.J.  “Coefficient Alpha and the Internal Structure of Tests,” Psychometrika 
(16), 1951, pp. 297-334.        
Cronbach, L.J., and Meehl, P.E.  “Construct Validity in Psychological Tests,” 
Psychological Bulletin 52, 1955, pp. 281-302. 
Dabholkar, P. A.  “Incorporating Choice into an Attitudinal Framework: Analyzing 
Models of Mental Comparison Processes,” Journal of Consumer Research (21),  
1994, pp.100-118. 
Davis, F. D. “Perceived Usefulness, Perceived Ease of Use, and User Acceptance of 
Information Technology,” MIS Quarterly (13:3), 1989, pp. 319-339.  
Davis, F. D.,  Bagozzi, R. P.,  and Warshaw, P. R. “User Acceptance of Computer 
Technology: A Comparison of Two Theoretical Models,” Management Science 
(35:8), 1989, pp. 982-1002. 
Davis, F. D., and Warshaw, P. R.  “Choice Sets and Choice Intentions,” The Journal of 
Social Psychology (131:6), 1991, pp. 823-830.   
Day, R. L.  “Extending the Concept of Consumer Satisfaction,” Advances in Consumer 
Research (4), 1977, pp. 147-154. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE VII OF XXV 
De Souza, C. R. B.  “Global Software Development: Challenges and Perspectives,” 
Working Paper, University of California, Irvine, CA, USA, 2001.   
De Vos, H., ter Hofte, H, de Poot, H.  “IM [@Work] Adoption of Instant Messaging in a 
Knowledge Worker Organization,” in Proceedings of the Thirty-Seventh Annual 
Hawaii International Conference on System Sciences, 2004, Big Island, Hawaii    
Dennis, A., Ryan, N. R., and Todd, P.  “Perceived Usefulness, Ease of Use, and Usage of 
Information,” MIS Quarterly (16:2), 1992, pp. 227-248.    
Devaraj, S., Fan, M., and Kohli, R.  ”Antecedents of B2C Channel Satisfaction and 
Preference: Validation E-Commerce Metrics,” Information Systems Research 
(13:3), Sep 2002, pp. 316-335.  
DeVellis, R. F.  Scale Development: Theory and Applications. Newbury Park, CA, Sage , 
1991.        
Feather, N. T., and Norman, M. A.  “Values and Valences: Variables Relating to the 
Attriactiveness and Choice of Food in Different Contexts,” Journal of Applied 
Social Psychology (28:7), 1998, pp. 639-656.   
Feldman, R. S.  Understand Psychology (3rd edition), New York: McGraw-Hill, 1993. 
Field, A. Discovering Statistics Using SPSS for Windows: Advanced Techniques for 
Beginners, London, Sage Publications, 2000.           
Fishbein, M.,  and Ajzen, I.  Belief, Attitude, Intention and Behavior: An Introduction to 
Theory and Research. Addison-Wesley, Reading, MA, 1975.  
Fowler, F. J.  Survey Research Methods. Beverly Hills, CA, Sage, 1988.           
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE VIII OF XXV 
Gabriele, P., Rami, A., and Blake, Ives. "Web-based Virtual Learning Environments: A 
Research Framework and A Preliminary Assessment of Effectiveness in Basic IT 
Skills Training," MIS Quarterly (25:4), 2001, pp. 401-427.      
Gefen, D., Straub, D. W., and Boudreau, M. C.  “Structural Equation Modeling and 
Regression: Guidelines for Research Practice,” Journal of the Association for 
Information Systems (4:7), 2000, pp. 1-70. 
Ghiselli, E. E., Campbell, J. P., and Zedeck, S. Measurement Theory for the Behavioral 
Sciences.  San Francisco, W.H. Freeman and Company, 1981.               
Gounaris, S., and Stathakopoulos, V.  “Antecedents and Consequences of Brand Loyalty: 
An Empirical Study,” Journal of Brand Management (11:4), Apr 2004, pp. 283-
305.    
Grinter, R.E., Palen, L.  “Instant Messaging in Teen Life,” In Proceedings of the 2002 
ACM Conference on Computer Supported Cooperative Work, 2002, pp. 21–30.   
Gummeson, L., Jonsson, I, and Conner, M.  “Predicting Intentions and Behaviour of 
Swedish 10-16-Years-Olds at Breakfast,” Food Quality and Preference (8:4), 
1997, pp. 297-306. 
Hair, J. F. Jr., Anderson, R. E., Tatham, R. L., and Black, W. C.  Multivariate Data 
Analysis with Readings, 5th ed.  Englewood Cliffs, NJ: Prentice Hall, 1998. pp. 
244. 
Halstead, D. Hartman, D, and Schmidt, S. L.  “Multi-source Effects on the Satisfaction 
Formation Process.”  Journal of the Academy of Marketing Science (22:2), 1994, 
pp. 114-129 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE IX OF XXV 
Hartwick J., and Barki H. "Explaining the Role of User Participation in Information 
System Use," Management Science (40: 4), April 1994, pp. 440-465.   
Heilman, C. M., Bowman, D., and Wright, G. P.  “The Evolution of Brand Preferences 
and Choice Behaviors of Consumers New to a Market,” Journal of Marketing 
Research (37), May 2000, pp. 139-155.  
Helson, H., 1959: "Adaptation Level Theory." in Psychology: a Study of a Science. Vol. 1, 
Sigmund Koch (ed.), McGraw-Hill Book Company, New York, 1959.    
Hendrickson, A. R., Massey, P. D., and Cronan, T. P. “On the Test-Retest Reliability of 
Perceived Usefulness and Perceived Ease of Use,” MIS Quarterly (17:2), 1993, pp. 
227-230. 
Hinkin, T. R.  “A Brief Tutorial on the Development of Measures for Use in Survey 
Questionnaires,” Organizational Research Methods (1:1), 1998, pp. 104-121.   
Howell, D. C.  Statistical Methods for Psychology, 5th ed.  Pacific Grove, CA: Thomson 
Learning, 2002.   
Hsu, M. H., Yen, C. H., Chiu, C. M., and Chang, C. M. "A Longitudinal Investigation of 
Continued Online Shopping Behavior: An Extension of the Theory of Planned 
Behavior," International Journal of Human-Computer Studies (64:9), September 
2006, pp. 889-904.      
Huang, A. H., Yen, D. C.  "Usefulness of Instant Messaging among Young Users: Social 
vs. Work Perspective," Human Systems Management (22:2), 2003, pp. 63-72.   
Hunt, H. K.  “CS/D: Bits and Pieces,” Consumer Satisfaction, Dissatisfaction, and 
Complaining Behavior (2), 1977, pp. 38-41.       
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE X OF XXV 
Isaacs, E., Walendowski, A., Ranganathan, D. “Hubbub: A Sound-enhanced Mobile 
Instant Messenger that Supports Awareness and Opportunistic Interactions,” in 
CHI 2002 Conf. Proc. (4:1), 2002a, pp. 179–186. 
Isaacs, E., Walendowski, A., Ranganathan, D. “Mobile Instant Messaging through 
Hubbub,” Communications of the ACM (45:9), 2002b, pp. 68-72.   
Isaacs, E., Walendowski, A., Whittaker, S., Schiano, J. D., and Kamm, C,  “The character, 
functions, and styles of instant messaging in the workplace,” In Proceedings of 
the 2002 ACM conference on Computer supported cooperative work, 2002c, pp. 
11-20.    
Jaccard, J.  “Attitudes and Behavior: Implications of Attitudes Toward Behavioral 
Alternatives,” Journal of Experimental Social Psychology (17), 1981, pp. 286-307. 
Kankanhalli , A.  Understanding Contribution and Seeking Behavior in Electronic 
Knowledge, 2003, Unpublished Doctoral Dissertation, National University of 
Singapore.    
Karahanna, E, Straub, D., and Chervany, N.  “Information Technology Adoption Across 
Time: A Cross-Sectional Comparison of Pre-Adoption and Post-Adoption 
Beliefs,” MIS Quarterly (23:2), June 1999, pp. 183-213.       
Kasper, H.  "On Problem Perception, Dissatisfaction, and Brand Loyalty," Journal of 
Economic Psychology (9), September 1988, pp. 387-397.  
Keaveney, S. M., and Parthasarathy, M.  “Customer Switching Behavior in Online 
Services: An Exploratory Study of the Role of Selected Attitudinal, Behavioral, 
and Demographic Factors,” Journal of Academy of Marketing Science (29:4), Fall 
2001, pp. 374-390.   
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XI OF XXV 
Kempf, D. S.  “Attitude Formation from Product Trial: Distinct Roles of Cognition and 
Affect for Hedonic and Functional Products,” Psychology & Marketing (16:1), 
January 1999, pp. 35-50.   
Kerlinger, F. N. Foundations of behavioral research (3rd edition), New York: Holt, 
Rinehart, and Winston, 1986.             
LaBarbera, P. A. and Mazursky, D. "A Longitudinal Assessment of Consumer 
Satisfaction/Dissatisfaction: The Dynamic Aspect of the Cognitive Process," 
Journal of Marketing Research (20), November 1983, pp. 393-404. 
Laroche, M. “Selected Issues in Modeling Consumer Brand Choice: the Extended 
Competitive Vulnerability Model,” In: Woodside AG, and Moore E (ed.), Essays 
by Distinguished Marketing Scholars of the Society for Marketing Advances (11).  
Elsevier, New York, 2002, pp. 69-114. 
Laroche, M., and Sadokierski, R.  “Role of Confidence in a Multi-Brand Model of 
Intentions for a High-Involvement Service,” Journal of Business Research (29), 
1994a, pp. 1-12. 
Laroche, M., and Toffoli, R.  “Strategic Brand Evaluations Among Fast-Food Franchises: 
A Test of Two Frameworks,” Journal of Business Research (45), 1999, pp. 221-
233.   
Laroche, M., Hui, M., Zhou, L.  “A Test of the Effects of Competition on Consumer 
Brand Selection Processes,” Journal of Business Research (31), 1994, pp. 171-
181. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XII OF XXV 
Laroche, M., Kalamas, M., and Huang, Q.  “Effects of Coupons on Brand Categorization 
and Choice of Fast Foods in China,” Journal of Business Research (58:5), 2005a, 
pp. 674-686. 
Laroche, M., Kim, C., and Zhou, L.  “Brand Familiarity and Confidence as Determinants 
of Purchase Intention: An Empirical Test in a Multiple Brand Context,”  Journal 
of Business Research (37), 1996, pp. 115-120. 
Laroche, M., Pons, F., Zgolli, N., Cervellon, M., and Kim, C.  “A Model of Consumer 
Response to Two Retail Sales Promotion Techniques,” Journal of Business 
Research (56), 2003, pp. 513-522. 
Laroche, M., Takahashi, I., Kalamas, M., and Teng L.  “Modeling the Selection of Fast-
food Franchises Among Japanese Consumers,” Journal of Business Research 
(58:6), 2005b, pp. 1121-1131. 
Laroche, M., Teng L., and Kalamas, M.  “Consumer Evaluation of Net Utility: Effects of 
Competition on Consumer Brand Selection Processes,” Japanese Psychological 
Research (43:4), 2001, pp. 168-182. 
LaTour, S. A., and Peat, N. C. "Conceptual and Methodological Issues in Consumer 
Satisfaction Research," in Advances in Consumer Research (8), W. L. Wilkie 
(ed.), Association for Consumer Research, Ann Arbor, MI, 1979, pp. 431-437.   
Legris, P., Ingham, J.,  and Collerette, P.  “Why do people use information technology? A 
critical review of the technology acceptance model,”  Information and 
Management (40), 2003, pp. 191-204. 
Lenhart, A., Rainie, L. and Lewis, O., “Teenage Life Online: The rise of the instant-
message generation and the Internet’s impact on friendships and family 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XIII OF XXV 
relationships”, Pew Internet & American Life Project, Washington, D.C., USA, 
2001. Retrieved from http://www.pewinternet.org/reports/toc.asp?Report=36    
Li, D., Chau, P.Y.K. and Lou, H. “Understanding individual adoption of Instant 
Messaging: An empirical investigation,” Journal of Association for Information 
Systems (6:4), 2005, pp. 102-129.   
Liljander, V., and Strandvik, T.  “Emotions in Service Satisfaction,” International 
Journal of Service Industry Management (8:2), 1997, pp. 148-169.   
Lin, J., Chan, H.C. and Jin, Y.  “Instant Messaging Acceptance and Use Among College 
Students,” in the Proceedings of the Eighth Pacific Asia Conference on 
Information Systems, 2004, pp. 181-194.        
Lin, J., Chan, H. C., and Wei, K. K., "Understanding Competing Application Usage with 
the Theory of Planned Behavior," Journal of the American Society for 
Information Science and Technology (JASIST), 2006, Forthcoming.  
Madden, T. J., Ellen, P. S., and Ajzen, I.  ”A Comparison of the Theory of Planned 
Behavior and the Theory of Reasoned Action,” Personality and Social 
Psychology Bulletin (18:1), February 1992, pp. 3-9.  
Malhotra, M.K., and Grover, V. "An Assessment of Survey Research in POM: From 
Constructs to Theory," Journal of Operations Management (16:4), 1998, pp. 407-
425.      
Mano, H. and Oliver, R. L. “Assessing the Dimensionality and Structure of the 
Consumption Experience: Evaluation, Feeling, and Satisfaction”, Journal of 
Consumer Research (20: 4), 1993, pp. 451-466. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XIV OF XXV 
Manstead, A.S. R., and Van Eekelen, S.A.M.  “Distinguishing between Perceived 
Behavioral Control and Self-Efficacy in the Domain of Academic Achievement 
Intentions and Behaviors,” Journal of Applied Social Psychology (28), 1998, pp. 
1375-1392. 
Marcolin, B. L., Compeau, D. R., Munro, M. C. and Huff, S. L. "Assessing User 
Competence: Conceptualization and Measurement," Information Systems 
Research (11:1), Mar 2000, pp. 37-60.      
Mathieson, K.  “Predicting User Intentions: Comparing the Technology Acceptance 
Model with the Theory of Planned Behavior,”  Information Systems Research 
(2:3), 1991, pp. 173-191. 
Mathur, A.  “Incorporating Choice into an Attitudinal Framework: Cross-Cultural 
Extension and Additional Findings,” Journal of International Consumer 
Marketing (10:4), 1998, pp. 93-110.   
Maute, M. F., and Dube, L.  “Patterns of Emotional Responses and Behavioural 
Consequences of Dissatisfaction,” Applied Psychology: An International Review 
(48:3), 1999, pp. 349-366.   
McGrath, J. Groups: Interaction and Performance, Englewood Cliffs, NJ: Prentice-Hall, 
1984.   
McKinney, V., Yoon, K., and Zahedi, F. M. "The Measurement of Web-Customer 
Satisfaction: An Expectation and Disconfirmation Approach," Information 
Systems Research (13:3), September 2002, pp. 296-315. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XV OF XXV 
McQuitty, S., Finn, A., and Wiley, J. B.  “Systematically Varying Consumer Satisfaction 
and its Implication for Product Choice,” Academy of Marketing Science Review 
(10), 2000   
Miller, M. D., Rainer, R. K., and Harper, J.  “The Unidimensionality, Validity, and 
Reliability of Moore and Benbasat's Relative Advantage and Compatibility 
Scales,” The Journal of Computer Information Systems (38:1), 1997, pp. 38-47.    
Miller, N. and Campbell, D. T. “Recency and Primacy in Persuasion as a Function of the 
Timing of Speeches and Measurements,” Journal of Abnormal and Social 
Psychology (59), 1959, pp. 1-9. 
Mock, K.  “The Use of Internet Tools to Supplement Communication in the Classroom,” 
The Journal of Computing in Small Colleges (17:2), 2001, pp. 14-21. 
Moore, G. C., and Benbasat, I. “Development of an Instrument to Measure the 
Perceptions of Adopting an Information Technology Innovation,”  Information 
Systems Research (2:3), 1991, pp. 192-222. 
Muthitacharoen, A., and Palvia, P. C.  “Explaining Alternative Behaviors of Online 
Consumers: An Integration of the Technology Acceptance Model to Preferential 
Decision,” Proceedings of the Ninth American Conference on Information 
Systems, 2003, pp. 515-524.   
Nardi, B.A., Whittaker, S., and Bradner, E.  “Interaction and Outeraction: Instant 
Messaging in Action,” In Proceedings of the 2000 ACM conference on Computer 
supported cooperative work, 2000, pp. 79–88.  
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XVI OF XXV 
Neelamegham, R., and Jain, D.  “Consumer Choice Process for Experience Goods: An 
Econometric Model and Analysis,” Journal of Marketing Research (36:3), 1999, 
pp. 373-386.  
Neuman, W. L.  Social Research Methods: Qualitative and Quantitative Approaches, 5th 
Edition, Needham Heights, MA: Allyn and Bacon, 2003.    
Newman, J. W., and Werbel, R. A.  "Multivariate Analysis of Brand Loyalty for Major 
Household Appliances," Journal of Marketing Research (10), November 1973, pp. 
404-409. 
Nunnally, J.C. Psychometric Theory. New York, McGraw Hill, 1979.                             
O'Callaghan, F. V., Callan, V. J., and Baglioni, A. “Cigarette Use by Adolescents: 
Attitude-behavior Relationships,” Substance Use & Misuse (34), 1999, pp.  455- 
468.    
Olashavsky, R. W., and Miller, J. W. "Consumer Expectations, Product Performance and 
Perceived Product Quality," Journal of Marketing Research (9), 1972, pp. 19-21.     
Oliver, J. E. “Job Satisfaction and Locus of Control in Two Job Type.’ Psychological 
Reports (52), 1983, pp. 425–426.          
Oliver, R.  L. "Measurement and Evaluation of Satisfaction in Retail Settings," Journal of 
Retailing (57:3), Fall 1981, pp. 25-48. 
Oliver, R.  L. "Whence Consumer Loyalty?" Journal of Marketing 63 (Special Issue), 
1999, pp. 33-44. 
Oliver, R. L.  "Effect of Expectation and Disconfirmation on Post-Exposure Product 
Evaluation: An Alternative Interpretation," Journal of Applied Psychology (62), 
April 1977, pp. 480-486. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XVII OF XXV 
Oliver, R. L.  "Product Satisfaction as a Function of Prior Expectation and Subsequent 
Disconfirmation: New Evidence,” in New Dimensions of Consumer Satisfaction 
and Complaining Behavior, Ralph L. Day and H. Keith Hunt, eds., Bloomington: 
Indiana University, School of Business, Division of Research, 1979 pp. 66-71.  
Oliver, R. L. "A Cognitive Model of the Antecedents and Consequences of Satisfaction 
Decisions," Journal of Marketing Research (17), November 1980, pp. 460-469.  
Oliver, R. L. "Cognitive, Affective, and Attribute Bases of the Satisfaction Response," 
Journal of Consumer Research (20), December 1993, pp. 418-430.   
Oliver, R. L. "Varieties of Value in the Consumption Satisfaction Response," Advances 
in Consumer Research (23), 1996, pp. 143-147.      
Oliver, R. L. “Conceptual Issues in the Structural Analysis of Consumption Emotion, 
Satisfaction, and Quality: Evidence in a Service Setting,” Advances in Consumer 
Research (21), 1994, pp. 16-22.   
Oliver, R. L., and Bearden, W. O.  "The Role of Involvement in Satisfaction Processes," 
Advances in Consumer Research (10), 1983, pp. 250-255. 
Oliver, R. L., and DeSarbo, W. S.  "Response Determinants in Satisfaction Judgments," 
Journal of Consumer Research (14), March 1988, pp. 495-507. 
Oliver, R. L., and Linda, G. "Effect of Satisfaction and Its Antecedents on Consumer 
Preference and Intention," in Advances in Consumer Research (8), K. B. Monroe 
(ed.), Association for Consumer Research, Ann Arbor, MI, 1981, pp. 88-93.   
Olsen, S. O.  “Comparative Evaluation and the Relationship between Quality, 
Satisfaction, and Repurchase Loyalty,” Journal of the Academy of Marketing 
Science (30:3), 2002, pp. 240-249.   
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XVIII OF XXV 
Ouellette, J. A. and W. Wood.  “Habit and Intention in Everyday Life: The Multiple 
Processes by Which Past Behavior Predicts Future Behavior,” Psychology 
Bulletin (124:1), 1998, pp. 54-74.     
Oxford University Press. Oxford University Press Online [Online], Available: 
http://www1.oup.co.uk/elt/oald/cgi-
bin/web_getald6index1a.pl?search_word=choice&select=all_options=false, [2005, 
Jan. 10].   
Patterson, P. G., Johnson, L. W., and Spreng, R. A. "Modeling the Determinants of 
Customer Satisfaction for Business-to-Business Professional Services," Journal of 
the Academy of Marketing Science (25), Winter 1997, pp. 4-17. 
Perugini, M., and Bagozzi, R. P.  “The Role of Desires and Anticipated Emotions in 
Goal-Directed Behaviours: Broadening and Deepening the Theory of Planned 
Behaviour,” British Journal of Social Psychology (40), 2001, pp. 79–98. 
Perugini, M., and Bagozzi, R. P. “The Distinction between Desires and Intentions,” 
European Journal of Social Psychology 34, 2004, pp. 69-84. 
Perugini, M., and Conner, M. “Predicting and Understanding Behavioral Volitions: the 
Interplay between Goals and Behaviors,” European Journal of Social Psychology 
30, 2000, pp.705–731. 
Petty, R. E., and Cacioppo, J. T.  Attitudes and persuasion: Classic and contemporary 
approaches, Boulder, Colo.: Westview Press, 1996.   
Raats, M. M., Shepherd, R., and Sparks, P.  “Including Moral Dimensions of Choice 
Within the Structure of the Theory of Planned Behavior,” Journal of Applied 
Social Psychology (25:6), 1995, pp. 484-494. 
Radicati Group.  Instant Messaging Market, 2005-2009.  Palo Alto, CA, 2005.     
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XIX OF XXV 
Renneker, J. and Godwin, L., “Theorizing the Unintended Consequences of Instant 
Messaging for Worker Productivity,” Sprouts: Working Papers on Information 
Environments. Systems and Organizations (3), Summer, 2003, Retrieved from 
http://weatherhead.cwru.edu/sprouts/2003/030307.pdf.    
Saunders, C.  2003's Top Trends in IM [Online], Available: 
http://itmanagement.earthweb.com/entdev/article.php/329408, [2003, Dec. 30].   
Schoenfeldt, L. F.  “Psychometric Properties of Organizational Research Instruments,”  
in Method & Analysis in Organizational Research, T. S. Bateman and G. R. Ferris 
(ed.)  Reston, VA: Reston, 1984,  pp. 68-80.   
Schriesheim, C.A., Powers, K.J., Scandura, T.A., Gardiner, C.C., and Lankau, M.J. 
"Improving Construct Measurement in Management Research: Comments and a 
Quantitative Approach for Assessing the Theoretical Adequacy of Paper-and-
pencil Survey-type Instruments", Journal of Management (19), 1993, pp.385-417.      
Segars, A. H., and Grover, V. “Strategic Information Systems Planning Success: An 
Investigation of the Construct and its Measurement,” MIS Quarterly (22:2), 1998, 
pp. 139-264.   
Shepherd, R., Sparks, P., Bellier, S., and Raats, M. M.  “Attitudes and Choice of 
Flavoured Milks: Extensions of Fishbein and Ajzen’s Theory of Reasoned 
Action,” Food Quality and Preference (3), 1991, pp. 157-164. 
Sheppard, B. H., Hartwick, J., and Warshaw, P. R.  “The Theory of Reasoned Action: A 
Meta-Analysis of Past Research with Recommendations for Modifications and 
Future Research,” Journal of Consumer Research (15:3), 1988, pp. 325-343. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XX OF XXV 
Shih, H. P.  “An Empirical Study on Predicting User Acceptance of E-shopping on the 
Web,” Information & Management (41:3), Jan 2004, pp. 351-370.   
Shimp, T. A., and Kavas, A. “The Theory of Reasoned Action Applied to Coupon 
Usage.” Journal of Consumer Research (11), 1984, pp. 795-809. 
Shiv, B., and Fedorikhin, A.  “Heart and Mind in Conflict: The Interplay of Affect and 
Cognition in Consumer Decision Making,” Journal of Consumer Research (26), 
December 1999, pp. 278-292. 
Siegel, S., and Castellan, N. J.  Nonparametric Statistics for the Behavioral Sciences (2nd 
edition), New York: McGraw-Hill, 1988.    
Softpedia.  Download Yahoo Messenger 7.5.0.6.4.7: Softpedia Pick, Editor’s Review 5 
Stars [Online], Available: http://www.softpedia.com/get/Internet/Chat/Instant-
Messaging/Yahoo-Messenger.shtml, [2006, March 29].     
Spreng, R. A., and Olshavsky, R. W. "A Desires Congruency Model of Consumer 
Satisfaction," Journal of the Academy of Marketing Science (21:3), Summer 1993, 
pp. 169-177.   
Spreng, R. A., MacKenzie, S. B. and Olshavsky, R. W.  "A Reexamination of the 
Determinants of Consumer Satisfaction," Journal of Marketing (60), July 1996, 
pp. 15-32. 
Stauss, B., and Neuhaus, P.  “The Qualitative Satisfaction Model,” International Journal 
of Service Industry Management (8:3), 1997, pp. 236-249.  
Stone, E.  Research Methods in Organizational Behaviour, Chapter 3 (Measurement and 
Properties of Measures), Scott, Foresman and Company, 1978.   
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XXI OF XXV 
Susarla, A., Barua, A., and Whinston, A. B.  “Understanding the Service Component of 
Application Service Provision: An Empirical Analysis of Satisfaction with ASP 
Services,” MIS Quarterly (27:1), March 2003, pp. 91-123.   
Sutton, S.  “Predicting and Explaining Intentions and Behaviors: How Well Are We 
Doing?” Journal of Applied Social Psychology (28:15), 1998, pp. 1317-1338.  
Swan, J. E., and Trawick, F. "Disconfirmation of Expectations and Satisfaction with a 
Retail Service," Journal of Retailing (57), Fall 1981, pp. 49-67.   
Swartz, N.  “Instant Messaging Goes Corporate,” Information Management Journal 
(37:4), Jul/Aug 2003, pp. 8-20.   
Szajna, B.  “Empirical Evaluation of the Revised Technology Acceptance Model,” 
Management Science (42:1), 1996, pp. 85-92. 
Szajna, B.  “Software Evaluation and Choice: Predictive Validation of the Technology 
Acceptance Instrument,” MIS Quarterly (18:3), 1994, pp. 319-324. 
Szymanski, D. M., and Henard, D. H.  “Customer Satisfaction: A Meta-Analysis of the 
Empirical Evidence,” Journal of the Academy of Marketing Science (29:1), 2001, 
pp. 16-35.   
Taylor, S., and Todd, P. “Assessing IT Usage: The Role of Prior Experience,” MIS 
Quarterly (19:4), December 1995b, pp. 561-570.         
Taylor, S., and Todd, P. A. “Understanding Information Technology Usage: A Test of 
Competing Models,” Information Systems Research (6:2), June 1995a, pp. 144-
176.                      
Teo, H. H. Organizational Predisposition toward an Information Technology Innovation: 
The Roles of Three Theoretical Perspectives in the Case of Financial Electronic 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XXII OF XXV 
Data Interchange, 1998, Unpublished Doctoral Dissertation, National University 
of Singapore.   
Terry, D. J., and O’Leary, J. E.  “The Theory of Planned Behavior: The Effects of 
Perceived Behavioral Control and Self Efficacy,” British Journal of Social 
Psychology (34), 1995, pp. 199-220. 
Thompson, R. L., Higgins, C. A., and Howell, J. M.  “Personal Computing: Toward a 
Conceptual Model of Utilization,” MIS Quarterly (15:1), 1991, pp. 124-143.     
Thong, J. Y. L., Hong, S. J., and Tam, K. Y.  "The Effects of Post-Adoption Beliefs on 
the Expectation-Confirmation Model for Information Technology Continuance," 
International Journal of Human-Computer Studies (64:9), September 2006, pp. 
799-810.     
Thurstone, L. L.  “The Measurement of Social Attitudes,” Journal of Abnormal Social 
Psychology (26), 1931, pp. 249-269.  
Tse, D. K. and Wilton, P. C. "Models of Consumer Satisfaction Formation: An 
Extension," Journal of Marketing Research 25 (May), 1988, pp. 204-212. 
Van den Putte, B., Hoogstraten, J., and Meertens, R.  “A Comparison of Behavioural 
Alternative Models in the Context of the Theory of Reasoned Action,” British 
Journal of Social Psychology (35), 1996, pp. 257-266. 
Van der Heijden, H.  “User Acceptance of Hedonic Information Systems,” MIS Quarterly 
(28:4), 2003, pp. 695-704.          
Venkatesh, V.  “Determinants of Perceived Ease of Use: Integrating Control, Intrinsic 
Motivation, and Emotion into the Technology Acceptance Model,” Information 
Systems Research (11:4), December 2000, pp. 342-365.      
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XXIII OF XXV 
Venkatesh, V., and Davis, F. D.  “A Theoretical Extension of the Technology Acceptance: 
Four Longitudinal Field Studies,” Management Science (46), 2000, pp. 186-204. 
Venkatesh, V., and Davis, F. D. "A Model of the Antecedents of Perceived Ease of Use: 
Development and Test," Decision Sciences (27:3), 1996, pp. 451-482.  
Venkatesh, V., Morris, M. G., and Ackerman, P. L.  “A Longitudinal Field Investigation 
of Gender Differences in Individual Technology Adoption Decision-Making 
Processes,” Organizational Behavior and Human Decision Processes (83:1), 
September 2000, pp. 33-60.   
Venkatesh, V., Morris, M.G., Davis, G.B. and Davis, F.D.  “User Acceptance of 
Information Technology: Toward a Unified View,” MIS Quarterly (27:3), 2003, 
pp. 425 – 478.     
Wang, C. C., Hsu, Y. H., and Fang, W.  “Acceptance of Technology with Network 
Externalities: An Empirical Study of Internet Instant Messaging Services,” 
Journal of Information Technology Theory and Application (6:4), 2004, pp. 15-28.   
Wang, R. Y., and Strong, D. M.  “Beyond Accuracy: What Data Quality Means to Data 
Consumers,”  Journal of Management Information Systems (12:4), 1996, pp. 5-34.   
Warshaw, P. R., and Dröge, C.  “Economic Utility versus the Attitudinal Perspective of 
Consumer Choice,” Journal of Economic Psychology (7), 1986, pp. 37-60.  
Webster, J., and Martocchio, J. J. "Microcomputer Playfulness: Development of a 
Measure with Workplace Implications," MIS Quarterly (16:2), Jun 1992, pp. 201-
227.  
Weiner, B.  An attributional theory of emotion and motivation. New York: Springer-
Verlag, 1986.  
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XXIV OF XXV 
Westbrook, R. A. “Product/Consumption-Based Affective Responses and Postpurchase 
Process,” Journal of Marketing Research (24), August 1987, pp. 258-270. 
Westbrook, R. A. and Michael D. R. "Value-Percept Disparity: An Alternative to the 
Disconfirmation of Expectations Theory of Consumer Satisfaction," Advances in 
Consumer Research (10), 1983, pp. 256-262.   
Westbrook, R. A., and Oliver, R. L. "The Dimensionality of Consumption Emotion 
Patterns and Consumer Satisfaction," Journal of Consumer Research (18), June 
1991, pp. 84-91. 
White, K. M., Terry, D. J., and Hogg, M. A.  “Safer Sex Behavior: The Role of Attitudes, 
Norms, and Control Factors,” Journal of Applied Social Psychology (24), 1994, 
pp. 2164-2192. 
Woodruff, R. B., Ernest R. C., and Roger L. J.  "Modeling Consumer Satisfaction 
Processes Using Experience-Based Norms," Journal of Marketing Research 20, 
August 1983, pp. 305-314.   
Woodside, A. G., and Clokey, J. D. “Multi-Attribute/Multi-Brand Models,” Journal of 
Advertising Research (14), 1974, pp. 33-40.     
Yahoo.com. Group Hug! Friends on Yahoo! and MSN Can Soon Share Instant Messages 
[Online], Available: 
http://messenger.yahoo.com/partners_msn.php;_ylt=Ara9t9fnDOO5cf.IP1V20rtw
MMIF, [2006, March 29].     
Yang, J.  Understanding User Intentions to Use Information Technology, 2003, 
Unpublished Master of Science Dissertation, National University of Singapore. 
 CONCLUSION AND FUTURE RESEARCH 
 
Julian Lin   PAGE XXV OF XXV 
Yi, M. Y., and Davis, F. D. "Improving Computer Training Effectiveness for Decision 
Technologies: Behavior Modeling and Retention Enhancement," Decision 
Sciences (32:3), Summer 2001, pp. 521-545.    
Yi, M. Y., and Im, K. S. "Predicting Computer Task Performance: Personal Goal and 
Self-Efficacy," Journal of Organizational and End User Computing (16:2), 2004, 
pp. 20-38.  
Yi, Y. "A Critical Review of Consumer Satisfaction," in Review of Marketing 1990, V. A. 
Zeithaml (ed.), American Marketing Association, Chicago, IL, 1990, pp. 68-123.      
Yu, Y., and Dean, A. “The Contribution of Emotional Satisfaction to Consumer Loyalty,” 
International Journal of Service Industry Management (12:3/4), 2001, pp. 234-
250.      
 
 
 
 
 
